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1 . INTRODUCTION 



1.1 Baclcgrotmd of the Study " 

: * ' ■ . ■ ■ , ■ ' "U . ■ 

Two-year colleges have become major sources of science 
education in , this country. J^proximately 1,300 of these colleges 
currently eixroll more than" four million-students — one-third of 
^the -total landergraduate -population, and approximately two-thirds 
of the freshmen in. all institutions of higher education . ^ Many 
two-ryear college students are enrolled in- traditional tramsfer 
programs leading ultimately, to- baccalaureate degrees. "Most of 
these students teJce degree-credit science courses, and many 
^entually may earn science-related BiS. or B. A. degrees. 

Ah increasingly large proportion of two-yesu: college 
students is exmslled in occupational and technical programs. 
According to data frcon the American Association of Community and 
Junior Colleg^ (AACdC) 50 percent of all two-year college • 
students, were enrolled in such programs in 1976 , compaTfed to only 
^ :13 p&cceaat. jin 196S. ^. A fairly large .nuiia>er of these students are 
■ in science- and- engineering-related programs . TraditioheLl science 
cpurses, eis well as science-related cbmniunii^ v service prb^ams and' 
- interdisciplinaury studiefT, alf 6 have attrawsted noncredit students,. 
Adiose numbers have e3^andQd rapidly, in recent yeeufs..' 



Andrew Hill, Science Education -in Two-Year Colleges s Psychology ^ 
A (los Angeles center for the Study of Community Colleges,, emd 

« ; p* 1*^ . ^ 

• fAniffiarican^^^^a^ 

Sheiets oh T^ D.C. s AACJC, 1976) . * 

i^i^Fabi^enoe^ ■ Scifehce.: ■eihd ■ -Social' -'-' 

h USCxehce ^iS'-^^ Center ^or the > 

K.Coll^geSr^^ 197^9^^^^ 



Des|>ite the impqartant role of tw-year -colleg^^^ 
scxence educatiCTa, lit-tle is known about the adequacy and. needs • 
- of . science programs in ^these colleges. Currently available 
national statistics on these institutions eure too' general to draw 
specific cpncli2siohs about science prograns. Most estimates of 
the proportions of students enrolled in sciehce^programs or classes 
vctre out-^of-^dcite/ amd mare importantly/ such estimates tell nothing 
about the chstracteristics of faience students (their ages, educa--__ 
tional goals, perceptions of tOxe ^ff ectiveness^^f^ 
in the wide vatriety of science and technolo^y^^r^^ offered by 
two-yfsar colleges. One of tiie^^.fevr-'S^^ies that has ^ajjiiaed, some . 
of these issues W£t5 conducted, by the Conference 'Board of 'the- 
Hath^natical Sciences. TlvLs orgeuiiaation conducted three sxiisveys, 
in 1965, 1970, and 1975, which collected data on enrollments in ^ ^ 
undergraduate mathemjatics courses 

Similarly, little information exists about science 
facility arid eibout the resources ' available for science education i» . 
two-year colleges. When the two-year college movement began -its. 
rapi<i' growth in the 1950s and 1966s-, faculty members were recruited 
from thjs ranks of high school- teachers. *A widespread impression \ 
exists that tiie senipr faculty m^jx^rs aure these former *^gh school- 
teachers. Faculty positions later were filled from another group oi 
people, frequiSntly young men and. won^n with newly obtained ' inaister • s: 
degrees, although quite a number had Ph.D. 's. /It is fair to ask ho* 
well prepared; many* f acuity-members are to teach academic Science in 
their fields, especially since their teaching and advising responsi- 
bilities significantly, differ from those of four-year college 
facility men^rs . A leurge proportion of two-year college students ir 

> James T. Fey, Donald J. Aibers, and John Jewett, Confer^ce Board 
of the Mathematical Sciences. Report of this Survey Commxttee , 
. Volume V. Undergraduate Mathematxfeal. Science:^ xn^Unxversxties , " ; 
Four-^Yectr Colleges, and Two-Year Colleges, _ 19 75-76 (Washington, - , \ 
D.c. r Conference Board of the Mathematical Sciences, 1976) . 



science cleisses axe not oriented toweurd baccsaaiareates , aiming 
ei^ther for career programs or for continuing education to Improve 't^' 
their job prospects. Are faculty members fully qualified to 
handle these diverse course emphases? Are they in ^need of in- 
service education, and^ . if so, how readily available is it? 

The National Science Foundation explored son^p-of these 
issues in a 1967 survey of the experience and employment charac- 
teristics of junior college science, engineering, and technology 
faculty;^ A more recent study, f landed by NSF, the U.S. Offi|e 
of Education, and the National Institutes of -Health, examined 
hiring patterns of new full-time, factilty. ^ The .studies, con'ducted 
by the Conference Board of the Mathematical Sciences collected 
some data on mathematics faculty. ^ Howev;er, none of these studies 
offers particularly current or comprehensive information about 
faculty needs or about faculty members ""^ perceptions of two-year 
coXleges and students. ' 



The institutional strength of two-year colleges varies 
tremendously. Some posses:^ respiarces that -iiave . permitted the 
JbttLlding -and staffing of impressive facilities, while others have 
commenced operation in borrowed facilities and constructed the'ir 
plants piecemeal. With the recent fiscal problems ^)laguing 
higher education, i-'lans for rebuilding at times have been 
curtailed or postponed. In addition to adequacy of facilities., 
adequacy of staffing also requires investigation, Staf^ig 
adequacy involves not only backup instructional staff, but also 
the heavy teaching * loads of faculty in two-year colleges. The 
12- and 15-credit-hoTir teaching load is common, whereas four-year 
college facility mi^mbers tend to have lighter loads.. It is 



^National Science Poundatidn, Junijor^ College Teachers of ^Science , 
/ Engineering, and Technology, 1967. Experience and Employment Char- 
acteristics (Wetshington, P.C.; National Science Foundation, 1968) . 

. . ? Frank J. Atelsek and Irene Zr. Gomberg, New Fxill-Time Faculty 1976- 

77s Hiring Patterns by Field and Educational Attainment (Washington, 
^D.c. s American Cotmcil on Education, 1978) . '■ ► 
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±atponMt, to determine whether this difference in teaching loads 
£lf fectd the quality of^e<^cation . Mor^ specifically, we need to 
ascertain how faculty znembers contribute to science program struc- 
t:iire8 and covirse design* 

The paucity of existing information soiarces aibout science 
education in two-year colleges heis been a matter of concern to 
policymakers r Cpngress directed the National Science Fotiidatibn, 
in the Foundation's Authorization Act for FY 1978, to conduct a 
national needs assessment of science education in two-year col- 
leges. ^ In explanatxw of tJiis reqiairCTdentr it was stated that 



••The comprehensive assessme'nt of science education 
in two-year colleges will provide the basis for -an'under- 
^t^ulding of the unique role of those colleges 'in science 
education and the problems they face • The results are to 
be used to assess the effectiveness of current science 
education programs -and to make 'those programs more relevant 
to the needs of two-year colleges. With the aissistance 
of cm ad hoc advisory committee of representatives o| two- 
yesur colleges and science e^jxc^ors , it is expected* that 
NSF will conduct a lopa:±~^l6eds assessment and a. national 
needs assessment, tk^eby giving both in--depth and nation- 
al scope to the s^udy. 

"In the national needs assessment one or iqore grants 
should be ^awarded for coigiprehensive national surveys on 
selected topics designed to yield an understanding of the 
needs of ■f-i>>r>^y^aTVrf^Tj^g*a>g in science educcfbionJ Relevant: 
que'". t ions may incfJLtide^y^ and needs of students*, types 
of progrcuns, ne^^ and ch»aracter of faculty, and measures 
of programs, ef f ectiveness\ . . . 



^National Science Foxandation Autnoifization Act, FY 1978, Public 
Law 95-99 • 

^Conference Report 95-504, 95th Congress, First Session, July 20, 
1977, pp. 15-16. 



1-2 Objectives of the Study 

35iis study was con^^ucted to collect the iiiformfitibn 
needed' by policyni£Jcers and educators. Its prinaxy purpose 
was to identify the role of two-year colleges in, science 
education and the extent to which they fill that role. The 
results of the stiidy will provide a basis for xmderstanding the 
functi'ons, programs r and teaching methods of science education in 
-these colleges « 

A nimtoer of questions were addressed in the study;, as 
indicated in the list presented below, they generally „^11 into 
three, categories' (institutions, faculty, and students) P**^ 

^ a* Questions pertaining to INSTITUTIONAL support 
of science education in two-year colleges* 

• What resources are available in two-yeetr 
colleges for science education? ^ 

• What are the chcuracteri sties of the instruc- 
tional environment in tercis of teaching loads, 
working conditioixs, availability of laboratory 

^ and clerical assistance, and diversity of \ 
responsibility of faculty? _ ^ 

• How does the instructional environment affect---^ 
the quality of science \educatioh? 

m What are the cxirriculxam 'development auid eqpaip- 
ment modernization requirements of two-year 
colleges if they are to meet the needs of • 
their clientele, for science education? 

• What is the role of the laboratory in two-year 
college - science education , and what axB the* 
trends in lab use? 

• 

• What changes or improvements are needed in - 
science laboratory facilities and equipment? 
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m Who' axB^ the Ice^ agen1:s in the creation and 

design of science courses and science-related 
curricula in two-year colleges? 

m Hov effective are preset utechaniBms for 

creating and desx^iing science courses and . 
curir£cula in W 

interests, ats well i nfil^i tutioneU>^ capabi 1 ity 
to ia^^Aent E»ro^ 

Questions pexrta f ni ng to so<^£□.^^science> natx^ 
science, mathenial^cs^ engi^ and technology 

FACDIiTg in two-year cblXeg^ • 

e What are the characteristics of f acitlty -in 
tenns of: stflt>iect aertter prep^^ and its 
curr^cy > jforaBal ""train ing in * science and 
pedagogy', age, years of e3^>erience, €md . 
interests? 

e How closely are these cfa^acteristics matched 
to the interests^, objectives, and abilities 
of ^ studenta? Wkat. special needs rema i n to be 
. met? ^ ' • 
■ . % V • - ' . • . .:• ' . ■ - 
e What are science faculty perceptions con^ 
'ceming areas of greatest need? 

• How different sure <di2|xacteri^ti. faculty 
wbo 2tre -teaching science service courses for 
studedits in o^ct^^atibnal programs? 

• ^ What in-service education pzrograms are aved.X- 

able?-; ' 

• Do in-service education programs meet existing 
needs, and are they accessible?^^^^^^^^^^ - • 

Qriesld-ons pertatining to natural 
science, mathematics, engineering, and tecdmology ' 
STDDEMTS in two~Year collegeis . 

• What are the chasract^istics of students 
enrolling- in scieadce cour^ 

two-year *<?ollege:s in tenas of age , maturity , 
racied. or ethnic bac*groimd, and prior levels 
of^ achievement in mathematics aaid science? 

• ' W^at is>1die range of interests and ob jecti,yes 
of two-yeax college science students?- How do 
these differ cmong inqportant stibgroups of the. . 



tjtfo-yeeur college student population (e.g., - 
age, sex, field of stu^) .and among types ojT 
institutions? What percent of the science 
students plan to transfer -to four-^eeur insti- 
tutions? 

How closely do the existing science ^education 
programs ma€ch the interests and objectives 
of two-yeeur college science students? 

How do students evstluate sci^ce education? 
Are they satisfied with the courses they are 
taking? . . 

1-3 An Overview of This Report , ' , 

Ihese and other issues are examined, based on data col- 
lected from Sem^les' of two-year college £u3ministrators , faculty 
members, and students , in science education. OShe study procedures 
and findings aure presented in the following chapters . Chapter 2 
.^describes the study Sample, instruments , data collection proce- 
dures, and strategies used in analyzing the data. Chapter 3 
describes the ch£Lracteri sties of peurticipants in science educa- 
tion programs, and Chapters 4, 5, and € preseiit the findings of 
th& n^ieds a ssessment of science education in two-^year. colleges. 
Each J of these chapters is organized acfcording to, three categories? 
college ad rnfni strators, faculty, and stiadents. T Chapter 7 summa- 
rizes the findings aind presents reccnmnendations. Sir^poirting 
^materials, such as data sources for sas^le selection and survey 
f- instruments, as Well as suppl^ientcury tabulations of data, are 
inclraded in Volume 2 (Appendices) ' - * ' ' 



2 . VSSSELQO OF . TBB STDDY\ 



P;-. .2*1 . Overview . 

To aissess the needs of two-year colleges in science 
^ edncatipn^ a survey of colleges was conducted to obtain informa- 
tion from . three sources? • \ 

■ . • %• . ^ . " ■ ^ * ■ . ' , ^ . 

• •% 

' • A sample of tMO-yieeur colleges, with Institutional 
data sui^lied by an off idea appointed by eaLfOi 
^ cbllege; ^ ^ ^ ^ 

• A san^le of factilty members selected froi^ the 
college saii^le; and 

• A san^le of students, selected from a designated 
class section of each instructor in the facility 
sas^le. 

^Data were collected during the spring session of 1979, 

„ between April 15 and May 31. Invitations to participate were 

.^tended to 240 colleges, and 183 agreed to do so.. Each of - ■ 
these colleges sent its course c^talogi^^, schedxile of spring . 
classes, and tiie name of a college^official who wb^d coordinate 
the suarvey on the casqpus and also emswer questions a^iout the ' 
^ institution 1 Crai^lete sets of' guestibnnaires for institutions ^ 
faculty/ and students were sent to survey coordinators ctt , these 
183 colleges. Usable replies weri'received from 168 colleges, a 
respoxise rate of 90.8 percent.^ (Sie respoxise r^te baised on the 
\ initial sample qf 240 colleges was 7t).0 percent .) ^^bf the 974 . 
faculty madbprs to vritvsA questionnaires were sent, replies were 
• received from 831 (8S. 3 percent) . Student^ questioimaires were ! 
distributed to 3,896 stud^ii€s, with 3,238 (83.1 peltcent) retteiing 
usable data* • . - . - , 



In* addition to data pn the status and needs of science 
education, as perceived by college administrators, faculty members 
and students, data on faculty members ^ amd students' backgpcound 
characteristics also were collected. The returned questionnaires 
were processed and three separate data files were created for 
anaLlys±& • " 

The amal^ses are primeurily descriptive, consisting of ' 
tabulations of percentages, means , and ranges • Wherever deemed 
meaningful, statistics are presented for various subgroups de- 
fined, for example, by educational fields, types of colleges, 
and individuals ' sex and racial or ethnic groups^. All Nstatistics 
are weighted to prbvx^l^^ unbiased estimates of population values • 

The following subsections summarize the methods used in 
the study and include descriptions of the samples, survey instru- 
mentation, survey procedures, and analysis^ strategies. More 
detailed information is presented in Voliome 2 (Appendices) • 



2^2 Sample Design 

/ - ■ 

. !Ihe saunple design for this study has taken into account'' 
the fact th6|t there aore "multiple sources of information (colleges, 
faculty, students) • The analysis needed to account -for all the 
sl^udy veiriables/ vAiile providing" for tl.eir comprehensible cross 
classirications • Thu^i, a^ nested^ sample design was chosen as the 
roost appropriate approach. • . ^ . 

A detailed technical description of the sample design 
can be found in Volume 2, Appendix A* A brief discussion of the 
sample selection is presented below « 



2.2.1 Sample of Collegea 

- • ■ ... \ . ' ■ 

The sample of coUeges was selected from all public and 
nonproprietary private two-yeaur colleges stratified by the \ follow 
ihg characteristics : ' . ^ , 

• Type of control (public ys. private); 

• Geographic location; 

• Type of institution (comprehensive vs. technical); 
cuid 

* • Size of stiident population (nvmiber of full- and 
" part-time . students enrolled in credit courses) • 

The unit for the college sakple was the individual 
college campu s — a single, educationally self-sufficient caucus 
with its own buildings, administration, cuad faculty. 'The ques- 
tions asked in this survey cUtxsut facilities Emd program, offerings 
could have been answered only with respect to a specif ic campus 
sdid not to a college system as a whole. 

The source used to select the sample was the 1979^ 
edition of the Directory of Community , Junioa^ij and Technical 
Cic lieges r published by the, American Association of Community amd 
Junior colleges (AACJC) • The 1979 edition contained information 
on 1,245 colleges/ including student enrollment current as of 
the fall semester , 1978 ^s...^ 

In selecting the sample for the study ^ size of college 
(number of full-' and part-time students enrolled for credit) was 
one prominent factor. Of .the colleges listed in the AACJC 
directory, 44 percent have fewer than 1,500 students, w^ile 13 



See Volume 2 , i^pendix B for discussion^ of lists of two-year . 
colleges ajid potcmtial ffr>iiyr'^g_:ggv-'te---^y^w7 samiple. — 



percent have more than 7^500 students. However, almost half of 
all students attend the relatively few colleges with large enroll- 
ments. In order to obtain a balamced picture of the facilities 
and progreuns offered to the entire student popxilation, without 
ol^scxiring conditions at: smal*! institutions, it was decided to 
oversample the latger colleges. : ISie resulting distribution of 
the initial sample of colleges/ classified according to enrollment 
size, program type and source of control, is shovm in Table 2-1. 

- • > • . 

A sample of 200 colleges was- desired for-" the study, and 
so the initial selection of the sample contained an overage of 
20 percent, or 240 colleges,* Each of these 240 schools was 
invited to participate in the survey. By the cutoff date, 185 
had agreed. to do so. During t"-e final data collection; usable 
replies were received from 168 colleges. Distribution of -the 
responding colleges also is showiv in Table 2-1. 

There are some differences in response rate for certain 
categories of colleges between the initial sample of .240 colleges 
cind the responding sample* Private colleges, constituting only 
• 12 percent of the sample for both. technical and nontechnical 
types, responded at a rate of 59 percent, whereas the rate for . 
public colleges was 72 percent. The very small .colleges (enroll- 
ment under 500) responded at a rate of 47 percent, with the public 
colleges in this "group responding less frequently thcui the private 
ones* 

Due to incomplete data in the Directory of Community , 
Junior, cuid Technical Colleges , corrections of classification for 
some of; the responding colleges were necessary* Because a number 
of multicampus systems were not listed as such when the directory 
was printed, and because in other instances student eairollmerits 
were not given for individual Ccunpuses of a system but only for 
the whole system, corrected figures on campus size were supplied 
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College size 


Public 
comprehensive 


Public 
technical 


Private " 
comprehensive 
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Respond- 
ing 


Initial 
saomle 


Respond- 
ing 


Initial 
saniDle 


Respond- 


Initial 


Respc 
in 


001-499 


* 1 


3 


0 


: 1 


6 


10 


0 


500-1,499 


16 


25 




9 


7 


10 


0 


1,500-2,499 




24 




6 


2 


4 


0 


:2"500-4,999 


« 30 


38 




7 




3 


0 


^ 5,000-7,499 


19 


29 




2 


0 


0 


d 


' 7,500-14,999 


31 


41 




1 


0 


• 0 


0 


15,000 and 
over 


15 


•23- 


• 


2 


0 


0 


0 


Total 
















Number 


131 


■ 183 


20 


28 


17 


27 


0 


Percent* 


71.6 


• 

• 


71.4 * 




63.0 




0,0 



♦Percent responding "(e.g., 131 r 183 x 100 = 71.6) . 



**Perceu. respondingV^y^size (e.g., 7 f 15 x 100.= 46.7). 
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by the colleges. In addition,, a few coj. leges listed as comprehen- 
'. sive in the directory were reclassified as technical institutes, 
based on the colleges' descriptions of their programs. As a result, 
the corrected classifications reported in Table 2-2 differ from 
those used originally for the responding sample. All analyses, of 
'. data uded the corrected classifications of colleges.^ 

2.2.2 Sample of Faculty 

Various approaches were' considered for . drawing samples/ 
of facility ^members and students. Faculty members coiild have beem 
chosen randomly from lists of faculty members provided by -the col- 
leges (ensuring, of course, that only those teaching in the spring 
quarter or semester were selected) , with fvurther random selection 
of students, in a class section taught by each faculty member 
sampled.. This method, however, would have given psurti-time and 
off-campus faculty a <chance of selection equ.al to full-time staff 
members, even though • fioli-time facility teach on the average two to 
four times as many courses as the part-time teachers and usually 
do so on-campus. This approach also might have over sampled students 
from class sections taught by' pcurt-time faculty. In addition, it is 
quite possible that some colleges might have otaitted from their 
' lists the names of some "part-time or off -campus faculty; which then 
t would Have eliminated whole blocks of students from the survey. 

- • Therefore, it was .decided to draw a sai^le of class 

sections offered in the targeted fields on- axi(* off-campus, in 
day 6uid evening, sections, and at unconventional ^.imes (e.g., 
weekendsi ..| The teachers of the selected class sections became 
the facul'ty - sample (arreingements were made to avoid selecting the 

^Procedures used tp correct size emd type classifications of col- 
leges are given in Volume 2, Appendix C. ' 



Table 2-2., Corre<5ted class if icatrlon of two-year colleges in - 

\^resporidlng sample: . numbers and percents of colleges, 
w size, source of control, and type of program 
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Public 
henaivs 


Public' . 
tecnnical 
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compre- 
hensive 
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Conwcted 
total 


Munber 


Percent 


1-499 




1 


5 


0 


' 7 


4.2 


500-1,499 


16 


5 


8 


0 


29 , 


17.3 


1,500-2,499 


17 




1 


1 


24 


14.3 


2,500-4^999 


29 


7 


0 


0 


36 


21.11 


5,000-7,499 


~ 20 


4 


1 


0 


25 


14.9 


7,500-14,999 


28 


4 


0 


0 


32 


19.0 


15,000 and over 


14 


1 


0 


0 


15 


8.9 


corrected total . 
Number 
Percent 


125 
. 74.4 


27 
16.1 


15 
8.9 


1 

0.6 


168 


100.0 



sane izistruetor twice), and etudexits in those cla^ sections 
formed the basis for the student sample. \v 

lSid^l,ass sections were selected separately in five 
h^oad curriciilum eureas : \ ■ 

• Life sciences (including ail subfields of 
academic biology, health sci^ces# and 

' agriculture) ; " 

• Physical sciences; 

• ^ ■ , • 

e Engineering and technology (excluding technical 
, trades) 7 ' 

• Mathematics and computer sciences; and 
^ e Social sciences.' 

^ ♦ 

The nimibers of course sections and, consequently, the 
nuiober of teachers selected in each field, and the nuibbers 9f 
responses are given in Taliile 2-3. Particulzurly noteworthy is 
the response- rate of 94 percent for teachers in the 168 colleges 
who are known to have received the cpiestionnaires . 

The class sectidihs were selected by first listing all 
course sections within a curriculum field for all colleges and 
tXx ^ rx selecting randomly the appropriate nuznber .of course sections 
in that field. This method provided a sampling of faculty and 
students across colljBges fbr eacdi of the broad curriculum areas. 
Adjustments were made so that each college had no fewer than two 
class sections in the sample and no more than ten across all five 
curriculxim fields. 

Since selection of faculty has been tied inextricably 
to discipline £md curriculum areas, an explanation of course 
selection problems and their resolution is in order at this 
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sable 2-3. Numbers of faculty questionnaires distributed and received, and 
•response rates, for five curriculum areas 



CurriculuD aim 


Nuaber i> 
original sample 
of colleges 
U83 colleges) 


Kunber in 
responding ssaple 
of colleges 
(168 colleges) 


Nunber 
returning 
question- 
naires 


Percent 
(based 
on 168 

colleges) 


Percent 
(based 

on. 183 
college^ 


dfe sciences 


214 


199 


189 


95.0 


88.3 1 


bysiCAl sciences 

* 


195 


' 177 


167 


94.4 


85.6 i 


tagiceering and > 
' technology 


199 


179 


169 


» 

94.4 


84.9 : 


bthenatics and 












ccoputer sciences 


197 


176 


165 


93.8 ^ 


83.8 .:j 


ocial sciences 


169 


152 


141 


92.8 


83.4 1 


Ibtal 


974 


883 


831 


94,1 


85.3 ;j 

4 • I 
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point. In general,' only courses that were applicable to two- 
year college degrees were eligible for inclusi<jjL. ' (Tbis condition 
- did not really eliminate courses in one-year certificate programs, 
since certificate courses also are required in degree pirograms, ' 
and students in such courses may be, enrolled in either type of- 
progr€un.) In addition, only those class sections that met for 
the entire spring quarter or semester during which data Were col- 
lected could be included. Some steindeardization of questionnaire 
administration was necessary, for the student questionnaire con- 
tained items that could only be cuiswered sensibly after a few ~ 
weeks in class, and experience has shown that questionnaires 
received during tihe final two weeks of a session are likely to 
be unanswered in the eiccitement; of final exams. Thus, courses 
that jnet for a cportion of the qu€u:ter or semester, such £Ui ohe^ 
or two-credit ••mini-<:ourses" and refresher courses offered in 
some career fields > were eliminated. 

4 

Deciding which courses to include posed different 
problems for each *of the broad curriculuAi areas, in many cases 
resolvcJble only by a college-by-c611ege analysis. The decision 
rules followed for each of the five broad fields are summarized 
in Exhibit 2-1, included at the end of this section (p« 2-18) . 

* ' • ■ , 

Treatment of laboratory sections in the life sciences, 
physical sciences, and engineering and technology fields depended 
on the format of the class schedules supplied by the individual 
colleges. In many colleges, IcU^oratories were listed separately 
from lecture/discussion sections, and in these cases each section 
(laboratory and lecture/discussion) wais cotmted as a separate 
class section* In other colleges, labs auid lectxires/discussions 
were combined in the course schedule, and for lOiis survey they 
were treated as single units. 




In dealing with career programs in the health fields, 
agriculture, and engineering and technology, it was decided to 
elijnlnate trfSbi the study all curricula (and the courses unique 
to them) that commonly are classified as being directly related 
to vocational trades, but to include those that are accepted as 
technologies for which two-year deg|ree8 are conferred. The line 
between trades and technologies at times depends on the observer's 
viewpoint; agreement among experts is limited. E>ecision8 in 
this study relied largely on the individual college's treatment 
of the curriculiim. If the institution awaurded two-year degrees 
in the ciirriculum, it was accepted, and the courses credit'ed 
toward that degree. therefore were included. In some caureer fields 
(e.g., in the mechamical and constanaction fields), award of a 
degree is not consistent aaaang colleges with ac^xrently similar 
programs. Beising the d^ectaxon of %rtiich courses to include on 
the colleges » own j^ractices incorporates this', inconsistency into 
the survey, but surbitf-ary decisions based only on college cata- 
logue descriptions of courses and progrsuns may introduce some 
unlcnown biases. 

Another problem arose in dealxng with classes held of 
camptis and a^t iinconven'tional tirrtes^ Weekend coxirses were accepted 
if they extended over the entire spring session. However, to 
accommodate community needs, sotee two-yeax coll:eges offer courses 
in compressed, intensive sessions. Two to four entire weekends 
may be devoted to a semester's work in one or two coiirses, or the 
same content may be packed into one or two weeks of all«^ay school- 
ing.. In these cases the number of instructional hours may be t^e 
same as for those classes stretched out over the entire quarter 
or semester. However, becaiise the questionnaires were <sadministered 
at one time for each institution, courses not adhering to the 
regular spring calendar could not be included. . 



Courses offered at of f-caxnpiis locations lisiially were 
Included* ^Tbe exceptions were courses in some health and tech- 
nology fields, where credit was allowed for prececal or clinical 
experience conducted on a one*>to-one basis in hospitals or at 
industrial locations, ^ese courses were excluded, since stxadent 
sampling obviously was not possible with a single student in a 

4 

section • Ano-ther exception wets loti^-level, nondegree idath and 
teclinology (or t:rade) courses* 



2. 2.3 . Sample of St:udeh->8 

Selection of students was con£ined to the class sections 
chosen within each of the five broad cxirriculum eureas from which 
the faculty sample also was drawn* Each faculty, member Sn the 
saunple was asked to give stixdeAt questionnaires to four students 
in the selected class. These students were <^osen randomly ±rom 
within the class according to a set of instructions given to the 
teacher (see Volume 2, Appendix E) • To compensate for vatrying 
class sizes, a :.i|ed>le was provided presenting the method of student 
, selection based^on the humber of students xh the class • A total 
of 3,532 -students were given questionnaires. 

Response rat?gs JEor the students were fairly uniform 
.among the fields. TaEle 2-4 shows the numbers of students in the 
16B responding colleges to whom qpiestionnaires were distributed 
and the numbers who returned them, by curriculxam area. .The 
r:esponse rate, based on the initial ntmiber of students in the^e 
168 schools, was about 92 percent. The loss of student responses 
is attribut£dt>le in ad>out ecpiad. proportions to 1) the failure of 
instructors to respond (in which case all four student responseis 
were lost) ; cuid 2) the £ail lire of usxieULly one of the four /students 
to complete and return the questionnaire. 



^ . - 

o 38 



Tabl«'2<-4. Stvidttnt mmaplms numbers of students sttlttcrted and 
nuBBbers responding, by broad curriculum arsa 



Curriculum area 


' Selected* 


Responding 


Percent- 








al £ 


Physical sciences 


708 


642 


90.7 


Engineering and 
technology 


716 


671 


93.7 


Mathemat:ics and*^ 
canqE>ut,er scitoces 


r 

704 


644 


.91.5 


Social sciences 


608 


545 


90.3 




3,532 


3,235 


• 91.6 



0 



^Selected from the 168 colleges that participated in the study. 



, 2.3 limtruBint^tion ' • 

m 

Data vmxm collaet«d by thrM quMtioimairaa . Tha 
iruitAttttiional gu— tionnalra wa« dmmijgnmd to ba oonplatad a 
rapraaantativw of tha cotlaga %ilio had an ovarviawr of Ita aduca-> 
tipnal program in tha acianca and tachnolosry araaa . Thia quaa- 
tlonnaira prinarily tappad infoxaation on aducatiphal flalda tlMkt 
naad iapSrovaiaant and on tha typaa of impirovamaixi^raquirad. Tha 
faculty quaationnaira waa ganaral anough to ba'^naaningf ul 
faculty in all tha aciantific discipllnaa* mathanatica, tachnolo* 
giaa^ and aocial aciancaa, f ocuain% cm thoaa nlasnanta that ara' 
of partictalar importanca to tha aciancaa and on araaa in -naad of > 
improvamant . Tha atudant quaationnaira waa intandad for any atu- 
dant anrollad in any couraa within tb« def inad ar«MUi of acianca 
and tachnology. Tha quaat'ionnaira incl\idad itana on atudant . 
background character i8tj:ca, as %fall aa on naada for inproveraant 
in acianca educatimr aa parcalvad by atudanta. Thti guaationnairaa 
used for the atudy ara included in Appendix E. 

c Questionnaire content was developed by a projceaa of 

logical analysis az^d< incorporated appicopriate topica frott a 
variety of sources. After the first draft of each qvwationnaire 
had be^ framed, it was submitted to the Project Advisory Paner 
for review. 'The comaentiB from the Advisory Panel and JSF porogran 
staff were dLncosrporated^into the revisions of the questionnaires » 
whic^ were tried out in a few local colleges (nijae or fewer trial 
respondents for each questionnai r e) . The final versipns of the ^ 
questionnaires then were submitted to 0MB for approval. 

2.4 Survey Procedures 

- * • * * 

A£ter the questiozmaixes vera approved by MSF and^dkB, 
they were printed and inailed to 183 participating institutions # 



toget^her witJi appropriate instructions . The complete mail survey 
package cons^ted of : - * ' 

• One insti'tutional questionnaire; 

• ^ A faculty questionnaire for the instructor -of 

each class section selected in that college 
(up to ten per. college) ; 

m\ - Four student questionnaires for each faculty 
member selected; 
> , , ■ 

• Appropriate letters for each questionnatire 
e^qpleiining the purpose of the study, requesting 
cooperation, and providing brief instructions; 

• . ' A set of instructions for each faculty member on 

how to select four students, from his or her class, 
together with a table of numbers to \ise in thp 
selection; ^ 

e Envelopes for respondents to enclose the ques- 
tionnsLlres amd to ensure privacy; and 

• Instructions and mailing materials for use by 
the institution's survey coordinator to return 
the completed- questionnaires • 




. The full-scale mailout of the package begcin on April 15, 

1979. The mailout was followed first by reminder cards and then 

■)■" ..* .... ' ■ ' 

by phone calls to the institutions t t failed to respond after a 
few weeks. By May 31, 1979, 16^ .leges had returned usable 
questionnaires* This number included 164 institutional question- 
naires, 831 faculty questionnaires , and 3,238 student question- 
naires. These questionnaires were coded manually, edited,, ctnd 
keyed into computer files. These files, separately prepaured for 
institution ; faculty, cmd student questionnaire data, were edited 
further .by computer programs to verify the proper codincfs, ranges, 
emd logic of responses. Problems or errors were resolved by 
checking the responses given in the questionnaires andTiy imputa- 
tion based on availed>le information . The final clean data files 
were used for auialyses. ; ^ 
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2.5 , Analysis and Presenta-tion of Reaultis 

Jfhe study results are presented i.n four chapters. 
Chapter 3 is a^ description of iir^x;;tant characteristics of 
colleges > science faculty, and students enrolled i;i science 
courses. Chapters 4, 5, and € analyze the general and specific 
needs of two-year colleges in the sciences, as perceived by insti- 
tutional administrators (Chapter 4), faculty (Chapter 5), and 
st\idehts (Chapter 6). Chapter 7 integlrates the major study, 
findings cuid presents recommendations for future program consider- 
ations.. — 

Tor ease in presentation, colleges have been grouped 
into five catisgories reflecti;ng a combination of institution type 
and size. . These categories are: 

• Technical institutes; 

, . i 

• Private colleges (nontechnical) ; 

• Pioblic comprehenasive, small (up to 1,499 
students ) ; , , . 

• . Public comprehensive, medium (1,500 - 7,499 

students) ; and ■ 

^ m Public con^rehensive, large (over 7,500 
students) . 

Since the nimd3ers of both private colleges (nontechnical) 
and technical institutes are smalX in the sample, as well as in 
the population of two-year colleges, they have been grouped into 
single categories disregarding college ^ize. In fact, all but 
two of the 15 private colleges have fewer than 1,500 students/ a 
proportion that corresponds exactly to that found for « all private . 
colleges in the AACJC* directory. OSie public and private technical 
colleges, whose programs ^nd strtdents are highly similes, have 
been ' combined into a single class of technical institutes « 

2.-16 



All Statistics presented in the following sections are 
properly weighted to .provide imbiased estimates of population 
values. For example^ each college ixx the sample has been weighted 
by a factor determined by the^ category of college it was intended 
to represent, ihe numbers of colleges by type^ therefore, totals 
1,232^ A description of the weighting procedures is contained in 
yblume 2, Appendix F, 

^ Analyses involving facility and student qutestionnaires 
are shown both by type of college cuid by educational field. The 
original five fields described in -Section 2.2.2 were further 
refined to allow for a finer breakout of the life sciences, ^mathe- 
matics, cuid computer sciences. Eight fields of study sure reported 
separately, as follows r 

• Introductolry biology 
m Health sciences 

• Other life sciences (advanced biology and 
agriculture) 

• Physical sciences 

• Engineering and technology 
m Mathematics 

> - 

m Computer sciences 

• Social sciences 



Exhibit 2-1. Rules for inclusion of courses, by broad curriculxm 

fields ' 

Field It Life Sciences 

* - 

Include all courses, offered in academic disciplines in 
arts and sciences curricula (e.g., biology, biological sciences, 
botcuiy, i*iysiology, zoology, microbiology) ; sesrvice courses in 
-these disciplines credited towcurd degrees in occupational programs; 
all degree courses in the health sciences; all degree courses in 
agricultural sciences, dealing with plant or anijnal lifePand 
ihterdisciplinaary courses,, including those in environmental sci- 
ences having major life science components . 

Field II r Physical Sciences 

•»■'-. 

Include all courses offered in academic disciplines in 
arts and sciences curricula (e.g., astronoiny, chemistry, earth 
science, geology, physics, meteorology) ; services courses in 
these disciplines credited toward degrees in occupational programs; 
interdisciplinary courses (including enviroxmiental sciences) cover- 
ing physical sciences only, or physical sciences plus social 
sciences or hxmianities, but excluding life sciences. 

Field III: Engineering and Technology " 

Include all coxirses .leading to engineering degrees, 
except those that clearly are identical to, or that overlap with,, 
courses offered by mathematics departments; all degree -credit 
courses in technologies that are not cc»nmonly considered voca- 
tional trades; courses that lead to degrees in all fields of 



engineering and engineering support? all degree courses, in techni- 
cal curricula not necessarily called engineering, such as fire 
science. 

. . ■ • -v. ■ . 

Field ry; Mathematics and Coniputer Sciences 

Include mathematics courses in the traditionea sequence - 
subsequent to arithmetic,- to first-year algebra, and to the first 
course in,geomet2Tr (i.e., intermediate or second-yeeu: alg^ra, 
solid and coordinate geometry, cind more adjranced coiirses) . 

-. -» _ - ■ . ■ ' 

Exclude all arithmetic and remedial courses, first- 
year algebra, the first. coTsrse in geometry, and other courses that 
are not consistently credited toward degrees; courses i;* shop 
arithmetic and technical courses limited to content from first- 
year algebra or the first course in geometry; all coiirses offered 
exclusively in vocational trade curricula. 

Include math for nonscience students, math for liberal 
arts> and math understanding courses tailored to special audiences. 

Include probability and statistics; business math that 
clearly is more advanced than arithmetic and first-yesir algebra; 
computer theory and practice courses that are of fered in computer 
science or engineering departments , including advemced programming 

.'"ornScientif ic programming and excluding programming designed 

-strictly for business applications. 

/ ^ " .... " . ; ■■ :l : 

Exclude keypunch and elementary prograrming, and com- 
puter programming taught in schools of business unless designed 
for applications other than business . 



gieild V; Social Sciences ; " 

Xnclude anthropology/ economics (including economics # 
offered in business schools if generally equivalent to arts . and 
sciences coiarses) , geography, governments political sciences^! 
police science, sociology, and psychology (except for clinica:i 
practice in special education or education methods cotirses) . 



^ "* 3. 67iCK6R0UND CHARACTERISTICS OF STUDY P0PULATIC»9S 

■•.■..», - . • ■ 

»3.1 Overview 

As discussed in Section 2.1, this study involved t|iree 
popula1d.ons: institutions; faculty, and sttidents. Their back- 
ground ctmracteristics are described in this chapter. The size 
of institutions,^ tbeir sources .of contro jartd the' -^pes of - . 
science programs, of f ered in tiiiOT-year colleges were/ covered in 
Secticm 2,1. This section focuses on institutional -affiliation 
and regional differences . Science faculty are anadLyzed not only 
l>y types of colleges but also by the educational fields' in which 
l^ey teach . Characteristxcs 6f faculty discussed in t>» is chapter 
include s^, age, ^len^lOTineht status, educatic^ gualiifications , 
and work load. Olie' discussion of students involves such issues 
as wi]o trolls in two-year college science programs and for what 
restsicms and covers sex, age, race or ethnic "background, said 
attendance status (full- or part-time) . Students eilso are 
analyzed both by the types of colleges they attend and the educa- 
tional fields in which they eire taking classes 

3.2 Institutions That Offer Science Education 

The two-year colleges incliided in this study may be 
characterized in sever£LL ways: according to size of exirollment, 
type of educational programs offered, control (pisblig or private) , 
geographic region, and SLf filiation, with, other college camptsses 
as pcurts of systems. In Section 2 12 (Sample Design) we described 
the distribution of college size's and the relative proportions 
of private &>lleges* technical institutes, and 'public comprehen- 
sive colleges. In this section we examine regional character- ' 
is tics and affiliation in more detail. 



3 .2 .1 s Regi:onal Distaribution 

Geographxcally, the country may be divided into fo\ir 

^ ■ ■ ■ . 

large regions, with the following distribution 'of two-yeao: 
colleges: 

East 17 percent 

^ . South 32 percent 

Midwest 31 percent 
West 20 percent 

<* » 

California has more two-year colleges than any other 
state^^ ^with more than nine percent of all colleges xn the AACJC 
listing • Tex£is is next, with nearly six percent, followed by 
North Carolina (5 percent) • /£he distribution of two-^yeatr colleges 
acposs the country is by no meauis even, nor it is necessarily 
proportionate to- the population of the states . Development of 
two-year colleges has been highly variable. 

A number of institutional characteristics 2tre strongly 
related to geographical location as a result of the variety of 
ways in which two-year college syst^ns have developed in differ- 
ent states and regions. California, for example, has a pre- 
ponderance of large colleges. * In our sample, 38 percent of the 

" large comprehensive colleges . were in California, although that 
state has only 9 percent of all two-year colleges. More private 
colleges £u:e to be foimd in .eausterh states than would b,e expected 
if the distribution was homogeneoiis . ^ colleges are almost 

invariably quite small . Technical 'institutes are concentrated 
very disproportionately in tlie southern states « About 50 ' percent 
of 2lI1 technical institixtes appeeuring on a list of such colleges 
supplied by AACJC were in the southr only 8 percent were in the 
wes t « It is cleeo: that in^itutional ^characteristics vary among 
regions, maJcing it difficult to draw comprehensive and meaningful 
cronclusions on the basis of geography 2d.one. For this reason, no 

. further analysis is presented by geographic region. 
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3^2 ^2 Af f iliatJlon 



' " Another general characteristic of two-year collteges is 

/how they are organized as components or ca2i^>\ise8 of college 
systems. Four categories of affiliation for campuses of piiblic 
institutions can be identified, with a fifth category account 
for privSite colleges « In Table 3-^1 the five types of cplleges 
are cross classified by type of affiliaticm* Data were supplied 
by^ college administrator^ on the institutional ^questionnaire^ 

More than half of all public two-year colleges 'are 
cong)onents of state sy stents with vaurying degrees of autononq^ 
within these systeoas, dep«ading on the states. Local or regional 
multicampus systems constitute 19 percent of the public college 
campuses; these systems have their own central administration' 
units that coordinate activities # with each caucus having some 
degree of autonomy. Considerable variation exists among campuses 
in size, ' facilities, and even academic emphases. These multi- 
campus syst^ns th^selves, however, are sometimes part of state 
systems. Hiey have not been grotJ^>ed with state systems in Table 
3--1 because of their uniqueness, but in terms of state control 
the percent of campuses under state systems^ actually exceeds the 
56 percent shown- in the teO^le. As has been noted, our survey / 
used the individual caui^>us of multican^us systems as the unit 
for determining the college sastple. 

University systems with two-year college conxponents 
are another form of centrail state control^, although in a few 
cases private xmiversities have two-yeair college con^nents. This 
kind of structure is a result of historical trends in individual 
states. One by-product is the inclusion of a large percentage 
of technical institutes as parts of state university sysj:ems, 
since in those states with a large network of technically oriented 
institutions, either the state imiversity or a techniccQ. college 



T^le 3-1 • Percent iistribution of two-year colleges affxl 
of af filiatix^n and type of college 





Type of college* 


Affiliation 


Private - 
colleges. 


Techniceil 
institutes 


Smeill 
compre- 
hensive 


M 
c< 
h< 


State system of 

• two— year colleges 




51 " 


41 




University system 


6 


37 


20 




IiOCctl or regional 
multican^us 
syst^ 


0 


8 






Unaffiliated campus 
(public) 




■■■ ' l \ 


14 




Private independent 


94 ' 


2 







♦College types are defined in Section 2.5. 

Note: Column sum may not total lOQ because of rovmding, 



syBtent haS: be«i given jurisdiction . In at least one state both 
systems coeacist. . 

• ^ 

Given the diversity of state ^patterzis^ no analyses 
have been presented by type of affiliation, since they would 
reflect poiiticaO. organizal^ion more than -distinctive two-year 
college characteristics* As with geographic region, more mean- 
ingful differences aj^ear among two-year colleges when they are 
classified according to the five types of college aaready 
described. 



3.3 Two-Year College Faculty in Science Education 

Who teaches science in two-yeau: colleges? Are there 
iiiore men than women faculty members? What eure their qualifica- 
ti&ns? What proportion of the faculty members is full-time? 
!Ehese questions are of interest because the quality of science 
education that students receive in twr -year colleges obviously - 
depends in peurt on the qualifications of the instructors. This 
section presents data that help to answer these questions . • The 
data also provide a basis for assessing meuipower resources in 
science education in two-year colleges. 



3.3-1 Nianber of Faculty Mendt>ers 



It is estimated that more than 64,000 individuals were 
teaching science courses in two-year colleges in Spring 1979. 
About one-qucu:ter of them were in the social sciences . thiere \ 
were about equal numbers of facia ty in the health sciences, other 
life sciences, physical sciences, emd engineering eind technology. 
Each of these fields has more ttian 9,000 faculty members (see 
Table 3-2) . ' ' 



o ^ -52 
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Table 3-2* Percent distribution of faculty, by educational field -and. full-/part-tiie 





Educational field 




status 

1 

j 


Intro- 
ductoi^y 
biology 


neaxtu 
sciences 


Other, 
life 
^iences 


Kiysical 
sciences 


Engineering 
tecbnolegy 


Mathe- 
matics 


Coopiter 
sciences 


Social 
sciences 


Total 


Foll-tiae 


77 


83. 




67 


. 51 » 


. 67 \ 


77 


70 


69 


Pazt-tiine 


23 ' 




9 


33 


■ 49 ■ 


33 


23 


30 


31 


V Total 






• 










• 






2,311 


9,756 ' 


9,517 


9,937 


9,438 


^,311 


703 • 


16,309 


64,282 


Percent 


4 


15' 


15' 


15 • 


' 15 


10 


1 


25 


100 



^Percentages acrc^s educational fields. 
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The niindber of faculty in mathematics may be undereaiti- 
mated because the san^le may have excluded many of those faculty 
members teaching math courses not credited toward associate degrees 
(e.g. r high scuool algebra, remedial arithmetic) or teaching 
courses tailored to vocational trade programs. The study sample 
onjy drew courses that are credited toward the associate degree. 
In addition, faculty members, in conlputer-oriented courses are 
analyzed separately from the math faculty. Computer faculty are 
drawn from both math and technology departments, as well as 
from departments -of computer science where they exist. However, 
the faculty members ; survey ed^in-thirs^'Study^ by, no means rep re-- 
sentative of all those who teach x:biirses in computer applications, 
since^courses offered by bixsiness department's were excluded, along 
with j^Sourses focusing on computer applications to business. Key- 
pjinching was not included. either. 

The majority of the science faculty members is teaching 
in comprehensive colleges. As shown- in Table 3-3, adDOut 80 perr 
cent of the total faculty are in comprehensive-^coilege^,— 
high percentage is_ predictable, since about 75 percent of the two- 
jrear_coliegas are comprehensive schools and are generally large 
in size. 

Of these science faculty members, about 72 percent are 
men and 28 percent women; 69 percent teach full-time and 31 percent 
part-time. As expected, these breakdowns vary by type of school 
and field* Further details are presented in the following sub- 
sections. • . 

3.3.2 Full-Time/Part-time Status 

The distributions of- full-time and par+:-time faculty 

J- 

members by fieJds of science and by types of schools are presented 



Table 3-3. Percent distribution of faculty, by type of college 
and full-Zpart-time status 



• 




Type 


of qollege 






^ status 


Technical 
institutes 


" Pirivate 
colleges 


Small 

W wUip J. 6 

hensive 


Mediiim 
compre- 
hensive 


Large 
hensive 


Total 


Full/rtime 


74 


67 


79 


66 


68 


69 


Part-time ^ 


26 


33 


" 21 


34 


32 


31 


Total 














» Number 


9,864 


3,252 


5,771 


22,877 


22,518 


64,782 


Percent* 


: 15 


5 


9 


36 


35 • 


100 



*Percentages across types of institutions. 



in Tables 3-2 and 3-3. Table 3-2 shows that there .are proportion- 
ately more full-time faculty teaching courses in the health 
sciences and other life sciences than in other fiel<as. Almost 
half of the engineering amd technology sections are; taught by 
. part-time teachers. Part-time faculty men^rs teach about one- 
third of the mathencatics, physical sciences, and social sciences 
courses. , V i 

Proportionately more full-tdLme faculty teach in small 
comprehensive colleges and technical institutes thax\ in other 
types of colleges r as Table 3-3 indicates. 

3.3.3 Distribution of Faculty by Sex and Age 

As mentioned c above, there are more men than women faculty 
members in all sciences except the health , sciences, j As shown in 
Table 3-4 ^ 70 percent of full-time faculty are men. The percentage 
is even higher in the physical .sciences , engineering; and technology ^ 
and computer sciences. The percentages for these fields are 92, 93, 
and 96 r respectively. The high proportion of male faculty in ' 
science disciplines is hot unexpected because these fields tradi- 
tionally have been male dominated. In the health fields^ "there are 
more women faculty than men (87 and 13 percent^ respectively). 
Part-rtime faculty in general follows the same proportiions Qf more 
men than women except in mathematics and introductory biology ^ 
where the reverse is true (see Table 3-4) . 

The proportions off men and women faculty do; not vary 
significantly among types of \institutions. Except for* technical 
institutes, the x^atio of m;^'n to wQir^n is about 7 to 3 for full- 
time faculty. The part-cime faculty , however/ shows a somewhat 
different pattern.. There are almost as many part-time women 
faculty members as men in private colleges and small comprehensive 
schools (see Table 3-5) >. 
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Table 3-4. Percent distribution of faculty, by sex, educational field, and full-/part- 
time status 









/ 


Educational field 










Status 
and sex 


Intro- ^ 
ductory 
biology 


Health 
sciences 


Other 
life 
sciences 


Physical: 
sciences 


Engineering 

emd 
tedinblogy 


Mathe- 
matics 


Coit|>uter 
sciences 


Social 
Sfciences 


Total 


Pull-time 




1 

• 






m 










Men . . 


67 


13 


: 78 


92 • 


98 ; 


79 = 


96 


. 79 


70 


Women 


S3 


87 


22 


8 


r 


21 


4 


21 


30 



27 
73 



58 
42 



17 
83 



14 
86 



86. 
14 



78 
22 



84 
16 



89 
11 



97 
3 



97 
3 



49 

51 



69 
31 



64 
36 



88 
12 



79 
21 



79 

21, 



75 
25 



72 
28 



Table 3-5 



Percent distribution of faculty> sex^-- type of 
college, and ftall-Zpart-time status , 





Type of college 


status 
and sex 

« 


TechnicaUL 
institutes 


Private 
colleges 


' Small 

compre- 
' hensive 


Medium 
compre- 
hexisive 


- Large 
compre- 
hensive 


Fall-time 




• 








Men 
Womexi 


5 b 
41 


74 
26 


, 74 
26 


74 

. 26 


71 
29 


Part-time 












Men 
Women 


87. . 
• 13 


55 
45 


52 
48 


85 
15 


' 65 
35 


Total 












Men 
Women 


ere 

34 


68' 
32' 


70 
30 


78 
22 


69 
31 



t I 
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Age distribution shows that a majority of faculty (both 
full- and part-time) are 30 to 49 years old (see Table 3-6) . it 
is inqportant to note that there are more women than meh under age 
30, both full-time and part-time. This. finding could reflect 
either the trend that more women have entered science fields in 
recent years, or that affirmative action has increased the hiring 
of women faculty. Part-time faculty members are younger than 
full-time faculty. As shown in Table 3-6, the percentage of part- 
time faculty under age 30 is 25, as .compared to 10 percent of full- 
time facxilty. '\ 

0 

Faculty age distribution by type of. school and by educa- 
tional field also was examined. Results show that there are pro- 
portionately more young full-time factalty (under 30) in technical 
institutes and private colleges than in other types of schools, 
and that there are more young part-time faculty in small compre- 
7 hensive schools than ±n other types (see Tjible 3-7) . By educa- 
tional fields, there is a considerably higher percentage -of full- 
i time faculty under 30 teaching introductory biology (28 percent) 
^ than teaching in other fields (see Table 3-8) . About 40 percent 
of part-tine facility in the health sciences is iinder the age of 
30. In contrasts a substantial percentage of part-time faculty 
teaching other life sciences courses is 60 years or older (28 
percent) I Reasons for these differences are nc^^^pl^ " • 

3^3.4 * Faculty Academic Qualifications and Years of Teaching 
Experience 

* Table 3-9 shows that about 80 percent of full-time 

faculty euid 70 percent of part-time faculty in the sciences 
have graduate degrees — masters or doctorates_. The physical 
sciences have th^ highest proportion of faculty members with 
doctorate degrees among the eight science fields; 38 percent of 
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Table 3-6. 



Percent distribution .of faculty, by age, full-/part- 
tlnje status, and sex 



Age 


Full-time 


Part-time 


Total 


Men 


Women 


Men 


Women 


Men 


Women 


Fiill-time 


Part— time 


< 25 

^ . mm n0 


1 


3 


7 


6 - 




4 


1 


7 


26-29 


6 


16 


17 


22 


10^ 


18 


9 


18 


30-39 


37 


31 


34 


39 


36 


33 


36 


36 


40-49 


33 


36 


21 


26 


29 


33 


34 


22 


50-59 

^ 


20 


, 11 


15 


7 


18 


10 


17 


13 


> 60 


4 


3 


6 


0 


4 


2 


3 


5 



Note: Coluinn sum may not total 100 because of rounding. 
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Table 3-7. Percent distribution of (faculty, by age, full-/part-tiine status, and type 
of college 





Type of college and status ' 


Age 


Full-time 


Part-time 


Technical 
institutes 


Private 
colleges 


Small 
contpre- 
hensive 


Medium 
compre- 
hensive 


large 
compre- 
hensive 


Technical 
Institutes 


Private 
colleges 


Small 
compre- 
hensive 


Medium 
compre- 
hensive 


Large 
coipre- 
hensive 


< 25 


1 ' 


11 


A 
V 




1 
1 


ii 


■ 0 


21 


4 


7 


26-29 


' 19 / 16 


11 . 


6 


6' 


21 


0 


24 


17 


21 


30-39 


36 


23 


48 


38 


3/ 


, 36 


46 


0 


41 


34 


40-49 


30 


24 


• 18 


37 


39 


21 


20 


55 


22 


16 


50-59 


14 ' . 


20 


15 


15 


21' 


13/ 


23 


0 


14 


12 


> 60 


2 


6 


'8 


1 

3 


3 


0 


12' 


0 ' 


2 


9 



Note: Column sum may not total 100 because of rounding. 



Table 3-8. Percent distribution of faculty, by age, full-/part:tiie 8tatuS( and educational field 



I 

H 







Educational field and status 

• 


Age. 


Int 
duel 
bio] 


ro- 
Mry 
Logy 

* 


Health 
acimces 


Other 
life 
'sciences 


Physical 
sciences 


Engineering 

and 
technology 


Hathe- 
natics 


Cooputer 
sciences 


Social 
sciences 




PiU- 
tine 


tart- 
tine 


Full- 
-tine 


Part- 
tine 


Pull- 
tim 


Part- 
tine 


Full- 
tine 


Part- 
tine 


Full- 
tine 


Part- 
tine 


Full- 
tine 


Part- 
tine 


FuU- 
tine 


Part- 
tine 


Pull- 
tine 


Part- 
tine 


<25 


U 


0 


2 


10 


0 


0 


1 


9 


1 


13 


2 


5 


0 


0 


1' 


3 


26-29 




18 


13 


30 


17 


31 


3 


17 


3 


12 


9 




0 ' 


5 


24 


30-39 


30 


27 


29 


33 


■ 37 


15 


35 


24 


27 


26 


47 




34 


64 


40 


46 




26 ' 


0 


41 


26 


31 


13 


44 


33 


29 


23 


28 


23 


49 


37 


30 


15 


50-59 


16 


55 . 


15 


0 


12 


13 


14 


U 


31 


23 


'12 


10, 


4 


0 


19 


7 


> 60 


0' 


0 


0 


0 


2 


28 


.3 


6 


8 


3 . 


2 


0 


0 


0 


6 


, 5 



Note: ColuDD sun nay not total 100 because of rounding. 



ERIC 



65 



66 



Table' 3-9. Percent distribution of faculty, by highest degree, educational field, and 
full-Zpart-tiine status 





\ 






Educational £l<eld 








Total 


OigrM and 
status 

« 


ductory 
biology 


Kealtl) 
sciences 


Other 
life 
sciences 


, Physical 
sciences 


Enqlneering 
technology 


Nathe- 
nati^s 


Cooputer 
sciences 


Social 
sciences 


Nuniber 


Percent 

* 



FulHiae 



Part-tine 

No degree 

Associate 

Badielors 

Hasti^s 

Doctorate 

Total nunber 



No degree 


. 0 


* 

s 


1 


1 


7 


Associate 


. 0 ■ 


3 


1 


1 


4 


Bachelors 


0 


.39 


14 


2 


32 


Masters 


77 


50 


61 


58 


47 


Doctorate 


23 


3 


24 


38* 


10 


Total number 


1,806 


8,092 


8,621 


6,614 


4,833 



3 
0 
4 

83 
10 



0 
6 

24 

70 
0 



6 
0 
4 

69 
21 



1,530 
663 
6,718 
27,479 
8,221 



3 

15 
62 
18 



4,207 541 9,897 44,612* 100 



0 
0 
0 

100 

0 



0 
0 

25 
60- 
15 



0 
42 



•if 

27 



505 1,664 



896 



0 


17 


0 


37 


2 


956' 


5 


^4 


'. 13 


0 


0 


0 


. 1,088 


6 


"18 


. 43 


11 


0 


14 


4,058 


21 


52 ■ 


28 


87 


64'. 


57 


10,310 


53' 


26 


\ 0 


■ 2 • 


0 


28 


3,173 . 


16 


3,323 


4,579 


2,044 


162 


6,412 


19,585* 


100 



*Total nunibers do not add to 64,232 because o£ nonresponse. 



V I 



<5 



the fu3.1-time faculty and 26 percent of the part-time faculty hold 
doctorate degrees. In the health sciences, engineeripg and tech- 
nology, and computer sciences, there are substantial percentages 
of faculty with r bachelors degrees. 

These graduate degrees are sxabject matter degrees. Only 
14 percent of t*ie masters degrees and 18 percent r f the doctorates 
are in education. Table 3-10 shows the percent of masters and 
doctorate degree? in education, by field. It should be noted that 
graduate degrees in -education also may be subject matter oriented, 
as is the case with the masters degree in science education and 
doctorate degreie in math education. 

By types of institutions, large con5)rehensive colleges 
have a greater percentage of facility with doctorate degrees than 
do other types of schools. The majority of faculty among all 
iypes' of "institutions; as among all educational fields, "hold 
masters degrees (see Table 3-11). 

. • A majority of the faculty members in the-sciences has 
extensive teaching experience. For full-time faculty, the average 
number of years of teaching is 14 for men and 10 f'-.r women. The 
average number of years of teaching experience for part-^time 
-faculty is eight for both men and women (see Table 3-12). As one 
would expect, most faculty members' experience was gained in two- 
year colleges. i^Iowever, in some fields a significant number of 
teachers had precolleg-S teaching experience before becoming two- 
year college faculty, m-r aibers. Many of these teachers are in 
mathematics* and in troductory biology, where the full-time faculty - 
averages 3.2 and 4.3 years of high school teaching, respectively. 
Part-time faculty members in mathematics, introductory bieilogy, 
and physicar Sciences also have had fairly extensive high school 
teaching experience particularly those in mathematics, who average 
nearly seven years of high school instruction (see Table 3-13) . 
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Table 3-10. 



Percei t distribution of faculty with graduate 
de^*^^^ in education rather than in siabject 
matter fields, by educational field and type 
of degree 



' . — V 


Graducte degrees 
in education 


Masters 


Doctorate 


±n uroauc coxjf jjxoxogy 


..X 


12 




30 


50 


otner ±ire sciences 


10 


■ 12 


Physical sciences 


\ 11 


14 


Engineering and technology 


22 


14 


Mathematics 


17 


28 


Computer sciences 


13 


0 


Social sciences 


10 • 


20 


Ali faculty 


14 


18 
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. Table 3-11. Percent distribution of faculty, by highest degree, 

type of college, and full-/part-tiine status 



t 







Type 


of college 


* 1 


Total 


Degree and 

sta.'tus 


Tedinical 
institutes 

^— : 


Private 
colleges 


Small 
compre^ 
hensive 


Meditxm 
cosopre** 
hensive 


I*^a:ge 
. coxnpre- 
hensive 


Nuioiber 


• 

Percent 


Full-time 


\ 














^ No degree 


4 


0 ' 






4 




3 


Associate 


6 


0 


jL 


X 


1 


563 


1 


Bachelors 


23 


' , 16 


/ 


Xb 


13 


/Xo 


15 


Masters 


56 


71 






57 






.Doctorate 


oil 


14 


17 


16 


26 


8,221 


18 


Total nuiriber 


7,264 


2,181 


4,582 


15,174 


15,410 


44,612* 


100 


Pcurt-time 


• 


V 










• 


No degree 


13 


0 


> 

'0- 




5 


956 


5 


Associate 


2 


0 


0 




9 ■ 


1,088 


6 


Bachelors 


43 


4 


36 


' 1^ 


16 


4,058 


21 


Masters 


39 


74 


64 


56. 


50 


10,310 


53 


Dotctprate. 


•3 


22 ' 


0 


19 


20 


3,173 


16 


Total nimber 


2,600 


1,070 


1,163 


7>645 


7,108 


19,585* 


100 



*Total numbers do not* add to 64,282 because of nonresponse. | 



Table 3-12. Facility members' average years of teaching, by sex 
' and full- /part-time status 



Status 


Years 


Men 


Women 


Full-time 


14 




10 










Part-time 


8 




8 



Table 3-13. 



Faculty members* average years of full-time 
high school teaching experience, by educa- 
tional field and f ull-/part-time status 



Educational field 


Status and years 


' Full-time 


/ Part- 1 lire 


Introductory biology 


4.3 ^ 


3.3 


Health sciences 


; 1.3 


0.0 


Other life sciences 


2.2 


0.0- 


Physical sciences 


1..8 


2.8 


Engineering and technology 


1.8 


0.4 


MathematdLcs 


3.2 


, 6.7 


Computer sciences 


0.5 


0.8 


Social sciences 


1.3 


0. 3 


All facility 


1.9 


1..4 
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One question to be considered is /Whether faculty members 
tieach courses in the fields in ti^hich they hold degrees, s^iown 
in Tables 3--14 to 3-16/ faculty ^rabeSs--4;n^/''^^^y^^^ colleges are 
committed to teaching in their own fields. For exan^jle^ all indi- 
viduals with. doctorate- degrees in math ar^ teaching math courses, 
and all individuals with doctorate degrees in social sciences are 
teaching' courses in 1;hat field. However, some faculty members 
teach classes ii^ related fields. For exarrple, a large number of 
individuals with training xn technology teach life sciences 
cbux'ses that probsUbly relate, to technology in life science^. It 
should be noted, however, that although faculty members may teach 
in their minor fields, the data do not allow for the distinction 
between major and minor fields. 



Teaching and Other Professional Activities 



Faculty members in two--year colleges^ have ratheir heavy 
work loads. Based on faculty respondents' estimates, full-time 
faculty members work an average of 46 hoursi/per week, while 
part-time faculty average 20 hours per week (see Table 3-17) . As 
expected, most of their time is 5evoted to classroom teaching, 
which includes lcd:>ofatories and class preparation* - Both full- 
time and' part-time faculty engage very infrequently in research 
and development. The allocation of faculty time is rather con- 
sistent across different types of institutions (see. Table 3-^18). 

About 20 percent of full-time faculty members teach 
courses as overload. Overload credits average 0.7 for full-time 
faculty. Tlie average overload is about 8 to 9 hours per week. 
This overload represents about six percent of all credit hours 
taught. As show:i in Table 3-19, full-time T faculty carry a regular 
teaching load of 10.7 credit hours, on the average. The range is 
from 8.9 credit hours for the health sciences to 14.6 hours for 
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Table 3-14. Percent distribution of faculty meinbers vith doctorate degrees, bymjor field 
• and educational field in which they teach 





Educational field 


Mai AY* 

> 


Intro- 
iuctory 
biology 


Health 
sciences 


other 
. life 
sciences 


physical 
sciences 


Engineering 

'and 
technology 


Mathe- ' 
matics 


CODiputer 
sciences 


Social 
sciences 


/General sciences 


0 


0 


0 


0 


52 


. 48 


O.' ' 


■ 0 


Health sciences 


Oi 


51 


49 


0 


' o' 


0 


0 


0 


Other 'ife 
sciences 


6 


0 




14 


3 


0 


0 


0 


Physical sciences 


0 ■ 


0 


3 


89 


3 


3 


0 


2 


Engineering and 
technology 


28 


■ 0 


34 


23 


. 15 


0 


0 


0 


Kathenatics 

• 


0 


0 


0 


0 


0 


100 


0 


0 


Computer sciences' 


ft 
y 




u 


U 


A 

Q 




0 


0 


Social sciences 


0 


0 


• 0, 


0 


0 

f 


0 


0 


100 


Education 


3 


13 _ 


13' 


24 • 


3 


7 


0 • 

i 


38 


KoDsdence field 


0 


b 


5 


0 


■4 ■ 


.0 


0 


91 



j 

IS) 



74 



Note: Rov sun stay not total 100 because of rounding. 
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Table 3-15. Percent distribution of faculty members with masters degrees., by major field 
and edjicational field in which they teach 





!, Educational field . 


1 

Major 


ill 


Health 
sciences 


Other 
lifl 
sciences 


Physical 
sciences 


Engineering 

and 
technology 


Mathe- 
matics 


Compute; 
sciences 


Social 
sciences 


General sciences 


1 


ii 

u 


0 
0 




14 


12 

mm 


0 


0 

( 




1 
1 


90 




0 


2 


0 


0 . 


2 


Other life 
sciences 


r 

22 


1 


68 


• 7 . 


1 
1 


1 

1 


U 


u 


'Physical sciences 


A 

0 


0 , 


5 




0 


J 


U 


L 
a 


Bogineering and 
technology 


6 


, 7 


18 


6 


47 


15 


2 


0 


Mathematics 


0 


0 


0 


6 


3 


85 


5 


2 


Computer sciences 


0 


0 


0 


0 


0 


A 

0 


1 AA 

100 


A 

0 


Social sciences 


0 ■ 


1 


0 


1 


1 


1 


0 


97 


Education 


4 


24' 


11 


14 


13 . 


14 


1 


■ 19 


,i)onscience field ' 


0 


0 


1 


2 


7 


2 


3 


85' 



Note: Bow sin may. not total 100 because of rounding. 
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Table 3-16. Percent distribution of faculty meiobers with bachelor degrees, by major field 
and educational field in which they teach ♦ 












Educational field 








Hajor 


Ir.tro- 
ductor; 
biol'jgv' 


Health 
sciences 


Other 
life 
sciences 


rnysicai 
sciences 


Engineering 

and 
teciinoiCKiy 


natics 


sciences 


sciences 


General sciences 


5 


12 


■ 19 


18 


18 


7 


0 


23 


Health sciences 


0 


88 


11 


1 


0 


# 

0 


0 


2 


Other life 


















sciences 


16 


9 


63 


7 


4 


2 


0 


1 


Physical sciences 


--.0 


0 


6 


81 


7 


5 


0 

< 


1 

• 


Engineering and 














9 




technoloov 


4 


5 


10 


7 




8 


3 


2 


Mathematics 


0 


0 


0 


91 




71 


2 


1 


Conputer sciences 


0 


0 


0 


0 


0 


0 

w 


100 


0 


Social sciences 


0 


5. 


0 


6 


1 


1 


1 


87 ■ 


Education 


10 


11 


4 


9 

i 


27 ' 


13 . 


1 


25 


* 

Conscience field 


0 

/ 


0 


7 


3 


1.2 


6 


5 


6^ 



Note: Kow Sim nay not total 100 because of rounding. 



Table 3-1?. 



Faculty professional activities related to college 
position, by type of activity, educational field and 
full-Zpart-time status (average hotirs spent per weeJc) 



i:iaUC3u.OZl£IJ. 

xxexa ajia 
s-tatus 


Activity 


Total 
averagi 
hours 


J. oi s sz^oom 
ueacnxng 


Adminis- 
trative 
duties 




Profes- 
sional 
reading 


Other 
activ- 
ities 


Full-time 








• 






Introductory 














biology 


33 


2 


1 


3 


2 


41 


Heal;th sciences 




-» 

/ 






z - 


42 


Other life 














sciences 




/ 






3 


46 


Physical sciences 


32 


4 


2 


4 


3 


45 


Engineering and 














technology 


33 


6 


2 


4 


3 


48 


'Mathematics 


34 


5 


1 


2 


• 2 


44 


Computer sciences 


36 


5 


2 


4 


3 


50 


Social sciences 


32 


5 


1 . 


6 


3 


-47 


All faculty 


31 


w 








46 


Part-time 














In cr oduc tory 












i 


biology 


20 • 


1 


0 


3 


2 


26 


Health sciences 


17- 


2 


1 


' 2 


1 


23 


Other life 












sciences 


13 


2 


0 


3 


1 


19 


Fnysicax scxences 


12 


3 


0 


• 2 


1 r 


18 


Engineering and 














technology 


, 13 


1 


2 


2 


0 


• 19 


Mathematics 


12 


0 • 


0 


■ 1 


0, 


14 


: Computer sciences 


18 


2 


0 


2 


c 


27 


Social sciences 


13 


3 


1 


2 


3 


22 


All faculty 


13 


2 


I-- 


' 2 


2 


20 
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Table 3-18. 



Faculty professional activities related to college 
position, by type of activity , type of college, and 
f,ull-/part-tiiiie status (average hours spent per week) 



Type of college 
and status 



Activity 



Classroom 
teaching 



Adminis- 
trative 
duties 



Profen- 
sional 
reading 



Other 
activ- 
ities 



Total 
average 
hours 

J 



Full-time 

Technical in- 
stitutes 

Private col- 
N leges 

Small compre- 
hensive 

Medium compre^ 
hensive 

Large compre- 
hensive 

All faculty 
Part-time 

Technical in-^ 
'stitutes 

Private col- 
leges 

Small compre- 
hensive 

Medium compre- 
hensive 

Large compre- 
hensive 

All. faculty 



32 
31 
30 
^ 33 

31 



15 
16 
16 
14 

ii 

13 



5 

U 

3 

5 

7 
6 



2 

13 

0 

2 

0 
2 



2 

2 

1 

1 

2 
2 



H 
1 
0 

o' 

0 

1 



3 

4 

4 

4 

5 
4 



1 

4 

4 

2 

2 
2 



4 

2 

2 

2 

3 
3 



4 

5 

1 

1 

1 
2 



46 
43 
40 
45 

47 
46 



26 

39 

21 

19 

14 
20 



Si 



I 
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Table 3-19 « Faculty teaching load: average nuinber o£ 
credit hours taught ^ by type 'of college, 
educational field, and f ull-/part-tiine status 





Average credit 
hours and, Stat us * . 


% i 


Full-time 


Part-time 


Type of college • 


• ■ 




Technical institutes 5 

Private colleges 
^ Small comprehensive' 

Medium coxsprehensive 
. .Large conqprehensive 


10.8 
8.3 
11. 0 
12.2 
9.4 


4.-6 
5.4 
0 6.2 
4.9 
4.4 


All faculty 


10.7 


4.8 


Educational field 




( 

\ 


Introductory biology 
Health sciences 
Other life sciences 
Physical sciences ' 
Engineering and technology 
Mathematics 
Computer sciences 
Social sciences 


"9.7 

— 9\4 
10.7^ 
11 ."8 
12.9 ' 
14.6 
11.8 


6.5 ' 
5.2 
4.3 
4.7 

" ■ 4.9 
5.1 
' 6.4 
4.5 


All faculty 


10.7 


4,8 



I 



computer sciences^ By type of college, medium .comprehensive 
schools have the highest average credit hour load with 12.2, and 
private colleges have the lowest with 8.3. Average c;redit hours 
for part-time faculty ^re 4.8. - , 

Meuiy faculty members engage in professional activities 
that are not a function of th^r positions at their colleges. 
The average hours per week spent on these . activities a^e presented 
in Tables 3-20 and 3-21 by educational field and college type. 
AS would be expected/ these extracurricular activities are differ- 
ent for full- and pkrt-tiipe faculty. The activities to which 
part-time faculty members devote the most time include. paid employ- 
ment or consultation in other places, self -employment, and working 
toward advanced degrees. /The full-time faculty spend their extra-^ 
curricular time mostly on> self-employment activities. 'r " 



3.3.6 Other College Positions Held by Faculty 

Twenty-two percent of the men and^* 11 percent o>f ^the 
women teaching fuil-tims in the sciences are also department 
chairpersons, as Table 3-22 indicates. While only 1 percent are 
deans, 13 percent are other types of administrators. While these 
persons are designated full-time faculty, they are assigned coin- ■ 
- - pensatory time that frees them from a full teaching load. 

Part-time faculty sometimes are drawn from the full- 
-,time college administrative staff. Five percent of these part- 
time teachers are men serving as department chairpersons, and six 
percent are women serving as deans or associate/assistant deans, 
'A total of eight percent of all part-time faculty hold admini- 
strative posts. As Table 3-18 shows, part-time faculty in pri-- 
vate colleges spend one-third of their full work week on 
<j -dministrative duties, a finding which indicates that much of the 
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Table 3-20. Faculty extracurricular professional activities, by type of activity, educational field, 
^^,and full -/part-time status (average hours spent per week) 



Educational field 
and status ' 



Activity 



•Adjunct 
teaching 
(this 
college) 



Teachinc 
anoth 
institu 



2- 

year 



4- 

year 



High 
school 



Working' 
toward 
advanced 
degree 



Kesearch 
other 
than for 
advanced 
degree 



Paid 
enployment 
or con- 
sultation 



Self- 
enploy- 
Dient 



Activities 
in profes- 
sioial' 
associ- 
ations 



Other 
profes- 
sional 
activ- 
ities 



.Total 
average 
hours 



I 

(0 



FuU-tiae 

Introductory 

biology 
Health sciences 
, Other life 
sciences 
Kysical sciences 
Engineering and 

technology 
Hatheniatics 
Cooiputer scien«. 
Social sciences 

All faculty 



Part-^iiie 

Introductory 

biology 
Health,.sciences 
--^■{Jther life 
sciences 

■ Physical sciences 
Engineering and 

technology 
Hatheioatics 
Conputer sciences 

■ Social sciences 

o Ml faculty 




0 

,0 

1 
1 

1 
1 

2 
1 



0 
0 

0 
0 

0 
0 
0 
0 



0 

0 

0 
0 

0, 
3 
0 
0 



0 . 


•0 


0 


0 


0 


0 


0 , 


. 1 


1 




0 


0 ■ 


0 
u 


1 


1 




1 

1 


5 


f 


0 


1 


0 ^ 
u 




it 




1 

1 


7 


0 


0 


0 


0 


I 






1 


5 


0 


0 


• 

y 1 


' 0 




4- 




1 


. 9 


0 


0 


1 


0 




1 




0 


3 


0 


0 


1. 


0 




3 




0 


9 


0 


0 


2 


d • 




2 




1 


8 


0 


0 


1 


0 


1 


2 


1 


1 


7 




















0' 


0 


2 


1 


0 


' 4 


0 


0 


5 


0 


0 


. 2 


c 


14 

1 


5 


1 


0 


26 


2 


0 


0 


0 


12 


C 


■ 1 


0 


16 


5 


4 


12 


0 


7 


3 


0 


0 


31 


0 


L 


2 


0 


22 


6 


1 


1 


35 


1 


12 . 


0 


0 




2 


0 


0 


28 


0 


0 




0 . 


•18 


1 


1 


c 


24 


2 . 


0 


4 


1 


9 


4 


1 . 


2 


25 


2 


2 


4 


0 


.12 


4 


1 


X 


28 



8 



Table 3-21. Faculty extracurricular professional, activities, by type of activity, type of college, 
and full-Zpart-time status '{average hours spent per week) 



' T 



Type of college 
and status 

• 












Activity 










Tbtal 

4kW wIM* 

avepagi 
hours 


Adjunct 
teaching 

college) 


Teaching at 

another 
institution 


(forking 
toward 

degree 


otlier 
than for 
advanced 


' Paid 
eiqployment 

sultation 


Self- 
einploy- 
ment 


tfls, VI tied 

in profes- 
sional 
associ- 
ations 


profes- 
sional 
activ- 
ities 


2- 

year 


4-,' 
year 

* 


High 
school 


tuil tlw 
































• 


















1 


0 


0 


0 . 




n 

w 






Jl 


1 


j: 

V 




1 


■ 0 


0 


.0 


' 1 


0 


0 


0 


1 


0 

V 


4 


Snail compre- 
























hensive 


0 


0 


0 


0 


0 


0 ■ 


0 


1 


1 


• 1 


'3 


























hensive 


0 


0 


0 


0 


1 


0 


1 


2 


1 


1 


6 


Large coinpre- ^ 






















I 


hensive 


1 


0 


0 


0 


2 




1 


2 


1 


1 




All faculty 


JL 


0 


0 


0 




U 


i , . 




I 


1 


7 


roLw uiJuC 






V 






































• 






0 


0 


2 


4 


w 


n 


0 




1 


28 




2 


4 

f 


1 


1 


0 


V t 




2 


0 ' 


2 


13 


Small compre- 
























hensive 


'C 


0 


0 


2 


3 * 


C 


3 


3 , 


0 


0 


17' 


Medium compre- 
























. • hensive 


1 


0 


2 


2 


6' 


0 


13 


3 


1 


0 


30. 


L^ge compre- 
























hensive 


0 


' 1 


2 


' 2 


3 


1 


15 


6 


1 


2 




All faculty 


1 


1 


2 


2 


4 


0 


12 


4 


1 


1 


28 



Table 3-22. Percent distribution of teaching faculty holding . 

administrative positions, by type of position, sex, 
t and f ull-/patrt-tiirie status 



Position 


Male 


Female 


Total 


Full-time 






• 


DeoartZQent or div sion chairperson 


22 


11 


18 


Dean or associate/assistant dean 


1 


0 


1 


Other tvoe of administrator- 


12 


■ 16 • 


13 


Counse lor 


6 


11 


7 


No other position held 


58 


56 


57 


Other ' 


8 - 


17 


10 


Part-time 








Department or divijsion chairperson 


c 


0 


3 


Dean or associate/assistant deaui 


0 


6 


1 


Other type of administrator 


5 


1 


4 


Counselor . 


5 


0 


4 


No other position held 


85 


93 


87 


Other 


6 


1 


5 , 



Note: Percents add to more thcin 100 because of multiple positions 
held by some faculty members* 



pai?t-tizne teaching in private colleges is performed by chairpersons 
and others in administrative positions. 

9 

3.4 Two-Year College Students in Science Educa^tion 

This section presents an overview of student character- 
istics, such as sex, age, race, educational bacicground, and 
ejducational plans, as well as enx ■>lline3Cit st-^.tus (e.g., full- or 
part-time) . This background information should enhance under- 
standing of the types of students who choose to enroll in science 
plasses in two-year colleges and should assist policymsdcers in 
developing programs to meet the educational needs of students in 
these colleges. 

Readers are reminded that the students described in 
this section are representative only of those talking science 
courses in, the two-year colleges surveyed in this study. They 
do not necessarily represent the two-year college student popu- 
lation as a whole. No previous studies using designs compatible 
with this one were available; thus, the data presented in this 
section are rather lonigue. It may be assiimed that students in 
science programs differ somewhat from students in nonscience pro- 
grams. To verify this assronption, comparisons of the character- 
istics of students in science classes and the student population 
as a whole have been made whenever reliaible data were available. 

Students usually tcike ^science courses either because 
they intend to major in science or\because there ar<=^ general 
education requirements for courses jlh mathematics, social s cience, 
or the natural sciences. Most natural scier^e classes are intro- 
ductory cr •'service'^ coiarses* The characteristics of students in 
these courses are of particular interest to this study. in the 
-life sciences, i.t was possible to isolate a sufficiently large 



number of cla. 3es to permit separate analysis of those taking 
introductory biology. Howev^^r, course offerings ±ti other fields 
also consist largely of ' introductory classes. Thus, a major , 
portion of two-year college students in many of the educational 
fields are enrolled in introductory courses. 

3.4.1 Distribution of Students by Full-/Part-Time Status and 

« 

by Sex 

On the basis of the data gathered in this stud^, it is 
estimated that about 1*3 million students are taking pne or more 
science courses in two-year colleges. About 85 percent of those 
students are enrolled in comprehensive schools, 9 percent in 
technical institutes, cmd 6 percent in private ^colleges. By 
educational ^ield, about 65 percent of those students are taking 
one or more courses in social sciences. About cui equal niamber of 
students are enrolled in physical science and engineering and 
technology courses (i*e*, each about a quarter million). Detailed 
numbers and percents are shown in Table 3-^3, by college type and 
educational field. • 

* 

The number of students in mathematics reported in this 
study may not correspond with estimates from* other studies. Only 
students taking courses that normally are credited toward two- 
year college degrees were included in this sample. This proce- 
dure eliminated students enrolled in remedial arithmetic and basic 
high school courses^ In addition, students taking classes in 
computer operations were separated from mathematics students" for 

pn-rpngiaj:; nf anaTygig. Thp^ nnly rrirnpn-h^-r <znif^nr*f^ fg^-n/^ort^g i nr^ 1 Tir?/a,3 _ 

were those taking courses given by departments of mathematics, 
technologies, eng:.neering, or computer sciences « Excluded were 
business-oriented courses. 



able 3-23. Percent distribution and nuntoer of science students, by type of colleg€ 
educational field, sex, and full-/i^rt-tiine status 



College type and 
educational field 



Number of 
studtnts in 
sample 



Weighted 
number of 
students 



Sex 
(percent) 



Men 



Women 



S^tus 
(percent) 



Full- 
time 



^pe of college 

Technical institutes 
Private colleges 
Small comprehensive 
Medium comprehensive 
Large comprehensive 

Total 

Jucational field 

Introductory biology 
Health sciences 
Other life sciences 
Physical sciences 
Engineering and technology 
Mathematics 
Computer sciences 
Social sciences 

Total 



rotal is not the sum of individual column entries because some students take cours< 
In more than one field. The correct total is the same as that for college types, 
^hich represents no overlap. 



506 


117,981 


57 ' 


43 


82 


18 


155 


86,167 


29 


71 ' 


92 • 


8 


263 


117,526 


44 


56 


c c 
OD 


JD 


1.195 


491,267 


44 


56 


72 


28 


1,119 


488,143 


53 


47 


56 


44 


3,238' 


1,301,150 


47.5 


52.5 


68 


32 


87 


32,884 


42 


58 


80' 


20 


248 


105,292 


14 


86 


79 


21 


398 


153,001 


26 


74 


78 


22 


641 


254,539 


62 


38 


80 


20 


671 


248,202 


.82 


18 


72 


28 


562 


157,730 


59 


41 


76 


24 


82 


20,550 


56 


44 


72 


28 


549 


852/169 


44 


56 


69 


31 


3,238 


1,301,160* 


47.5 


52.5 


68 


32 
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0£ all students taking science courses, there ape more 
women than men. However , the percentages vary by field and type 
of school. As shown in Table 3-23/ substantially more women than 
men arc enrolled in introductory biolojy, health sciences, other 
life sciences, and social sciences. However, more men than women 
take courses in the physical sciences, engineering and technology, 
mathematics, ar* computer sciences. The most ^striking difference 
is between health sciences and engineering and technology. The 
health science classes include 86 percent women, while courses 
in engineering and technologies enroll 82 percent men. 

The influence of social science students on combined 
student statistics should be kept in mind here. Forty-*seven 
percent of all students in all science fields are in social 
science classes, without the socia' sciences, the overall pro- 
portion of men in science classes would be greater than that of 
women. 

By types of colleges, the data show that most (71 per- 
cent), of the private college students are women, and a majority 
of the students in technical institutes (57 percent) is men. 
Whereas both small and medium comprehensive schools have 56 per- 
cent women students, the large comprehensive colleges have 53 
percent men students. 

Students taking science courses represent about 31 per 
cent of all two-year college students (see Table 3-24) . The 
proportions of men and women taking science coxirses in two-year 
colleges are nearly equal, but slightly favor women. However, 
- t he -pe r ce n t a g e o f^ - f u 1 L^-txme— student s e n ro 1 le d in science classes 
is far greater than that of part-time students — 55 percent 
compared to. 17 percent. 



Table 3-24. Percent distribution and numbers of all two-y^ar college students and science students 
by sex and full-Zpart-tine status 





Male 


Female 


Total 




students 


Full- 
tine 


Part- 
time 


Full- 
tine 


Part- 
tine 


Sex ' 


Status 


Total, 
all 


Hale 


Female 


Full- 
time 


Part- 
time 


groups 


All two-year college 


■ 








































806,833 


1,197,260 


801,266 


1,337,153 


2,004,093 


2,138,419 


1,608,099 


2,534,413 


4,142,512 


Percent 


19.5 


28.9 


19.3 


32.3 


. 48.4 


51.6 


^.8 


61.2' 




Science students** 
















• 






428,082 


189,969 


452,804 


230,305 


618,051 


683,109 


880,885 


420,275 


1 301-160 


Percent 


32.9 


14.6 


34.8 


17.7 


47i5 


52.5 


67.7 


3,^.3 


■ ^* 


Percent of all col- 




















lege students 
enrolled in science 


53.r 


15.9 


56.5 


17.2 


30.8 


31.9 


. 54.8 


16.6 


31.4 


courses 





















I 



♦From 1979 Comnunity', Junior College, and Technical College Directory, American Association of Comunity and Junior ' - 
Colleges, p. 2. (Response: 4,142,512 out of 4, 304, 058- students.) 

**Data from this study, all stut^nts combined. 
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This last finding accentuates a inlijor difference 
between the' population of all two-year college students and those 
who take science. Whereas 61 percent of all students attend 
part-timer only 32 percent of thosje taking science courses attend 
part-time. Data for both men and women show this sharp difference. 

As shown in Table 3-23, the percentages of part-time 
students rcuige from 31 percent in the social sciences to 20 per- 
cent in the physical sciences and introductory biology. By type 
of college, the percentages of part- time students vary from 8 
percent in private colleges to 44 percent in large comprehensive 
.schools. 

^ ^ - 

3.4.2 Distribution o£ Stuc,ints by Age 

Table '3-25 presents the age distribution of students 
taking science courses, cross classified by sex and enrollment 
status. Students younger than 18 constitute about two percent 
of ail science students; they are likely to be high school stu- 
dents taking college level courseSi part-time* At the other end 
of the age distribution, about .3 percent of the students are 
age 60 or over; most are studying part-time • Overall, the median 
age^is about 22. • 

* 

There is a substantial difference in median age between 
full- and part-time students in science courses (21 and 28, 
respectively). This difference is even greater aunong women 
students, as indicated by a median age of 21 for full-time women 
students and 31 for part-time women students. It is interesting 
to note that. about percent of part-time women students are 
30 to 44 years old. '\ 




\ 

• ■ ' ^-^ 

/■^ ■ -.. , 3-37 



Table 3-25, Percent distribution cf science students, .by age, sex, and full-/part' 
. time status / 





Maid 


Female 


Total 


Total, 
all 
groups 


Age 


Full- 


Part- 


-Full- 


Part- 


Sex 


Status 


■ 


time 


time 


time 


time 


Hale 


Female 


f 

Full- time 


Part-time 


< 18 


1.1 


4.3 

t 


0.9 


,2.8 


2.1 


1.6 


1.0 


3.5 


1.8 


ll-19 


36.0 

• 


' '7.6 


35.8 


8.3 


27.3 


26.5 


35.9 


7,9 


26.9 


20-21 


26.8 


7.5 


22.3 


8.4 




17 

1/ .u 


V 


8 0 

f 


19.2 


22-25 


20.4 




i/.i 




21,1 


16.7 


18.7 


19.9 


19.1 




6.3 


20.6^ 


'8.9 


11.4 


■10.7 


9.7 


7.6 


15.6 ' 


10.2 


30-44 


6,8 


28.8 




42.7 


13.6 


* 23.1 


10^.1 


36.4 


18.6" 


45-49 




6.6 


X.7 


9.9 


3.4 


4.4 


2.0 


7.9 


3.9 


>6d • • 


.0.0 


. 0.9 


0.2 


0.6 


0.3 


0.3 


0.1 


0'.7 


0.3 


Median age 


20.5 


26.6 


20.7 


30.6' 


21.5 


22.5 


20.6 


28.2 


21.9 



Note: Column sunls may not total 100 because of ro.mding. 



^ The age distribution of students also varies by educa- 
ta.6nal fields and types of colleges. As shown in Table 3-26, 
students in introductory biology classes are on the average the 
youngest, while students in health sciences- are the oldest. By 
college types, the median age of students is lowest in technical 
institutes and highest in large comprehensive schools (see Table 
3-?27) . Further exconination of the data reveals that student^ 
over 60 almost exclusively -are enrolled in medium ajid. large 
comprehensive colleges (the percentages c.r^ 4*6 and 50, respec- 
tively) . They ar^ more likely to study physical science (50 per- 
cent) and social science (27 percent) • 

\ 

3 • 4 • 3. Distribution of Students by Race 

.The majority of science student n two-year colleges 
is white (83 percent) . The next lafgest group is black (8 per- 
cent) « Asiaas or Pacific Islamders and Hispanics constitute 
about four and ^ three percent, respectively. American Indians or 
Alaskan Natives make up -only about two percent of the science 
students (see Table 3-28) . This composition is the same for 
^full- and part-time students. ' 

The proportion of women students vaifies cimong racial 
groups « As shown in Table 3-28, there are proportionately more 
biack women than black men students, while the opposite is true 
for Asians and Native Americans. Whites and Hispanics are repre- 
sented by ed30ut equal numbers of men and women, • Further exami-^ 
nation pf the data reveals that the majority of bl^k women are • 
studying full-time. 

^ The racial distribution of science students differs 

from ' "^"^t of all students, in two-year colleges. According to 
the 1978 annual suirvey by the AACJC, the percentages of two-year 



Table 3-26. Percent distribution of science students, by age and educational field 



t 

o 



Age 



<18 

18-W 

20-21 

22-25 

26-25 

30-44 

45-59 

>60 



Median age 



Educational field 



Intro- 
ductory 
biology 



Health 
sciences 



6 

51 

18 • 
7 
6 

12 
1 

• 0 



0 

15 
16 
32 
13 
22 
2 
0 



19.2 • 23.9 



Other 
life 
sciences 



Physical 
sciences 



1 

23 
22 
26 
13 
15 
2 
0 



22.1 



1 
•32 
22 
18 
11 
14 
2 
0 



21.0 



Engineering 

'and 
tc nology 



Mathe- 
matics 



Computer 
sciences 



2 

28 
20 
16 
15 

14 
5 
0 



2 

34 
25 
19 
9 
9 
2 
0 



21.5 



4 

17 
22 
13 
23 
15 
5 
0 



20.6 23.7 



Social 
sciences 



2 

30 
18 
18 
8 

19 
5 
0 



21.5 
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fabie 3-27. . Percent distribution of science students, by age and type of 

college - , . 



Age 


"Type of college 


Total , 
all 
colleges 


Technical 
institutes 


Private 
colleges 


Small 
compre- 
hensive 


Medium 
compre- 
hensive 


Large 
compre- 
hensive 


c 18 

L8-19 

20-21 

22r25 

2e-29" 

30-44 

^-59 

> 60 


1 ' 2 2 13 2 
■ 31 ' 37 34 .27 22 27 
28 8 14 21 19 19 
16 17 . 13 21 20 ' 19 

9 17 10 7 12 10 
14* ' 16 '27 17 20 • 18 

1.3 1 5 5 4 

0 0 0 0 0 0.3 



Median age 



20.8 



22.2 



21.5 



21.6 



22.8 



21. V 



Tabib 3-28*. Percent distribution of science students, by racial/ethnic gr.oup, sex, and full-/ 
' part-time status 





Male 


Female 


. Total 


Total 
all ^ 
groups 


"\. Racial/ethnic 


Fuji- 
twe 


Paft- 


Full- 


Part- 


Sex 


Status 


tuae 


^ « MIA 

tine 




Hale 


Female 


Full-time 


■ Part-time 


American Indian 
or AlafiJcan 
Hative 


3.4 


2.2 


0.7 


3.5 


• 

3.1 


1.6 


2.0 


2.9 


2.3 


Asian br Pacific 
isunoier 


5.3 


4.5 


2.3 


2.6 


5.0 


2.4 


, 3.7 


3.4 


3.6 


u BUcjc (except 
1 Hispanic) 

White (except 
Hispanic) 


5.8 


5.5 


11.7 


4.3 


* 

5.7 


9.2 


8.8 


4.8 


7 1 


81.9 


85.2 


81.7 


87.5 


82.9 


83.7 


81.8 


86.5 


83.3 


Hispanic 


3.6 


2.7 


3.6 


2.1 


3.3 


3,1 


3.6 


2.3 


3.2 



note: Column sums may not total 100 because of rounding. 
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College students, by racial/ethnic group, are as follows: 1 per- 
cent Azoerican Indians or Alaskan Natives, 3 percent Asians, 11 
percent blacks r 78 percent whites, and 7 percent Hispanics- When 
these pcjrcentages are compared with the racial distribution of 
science students presented in Table 3-28, it can be seen that 
^ites, American Indians or Alaskan Natives, apd Asians or Pacific 
Islanden^' are more likely to be enrolled in science courses than 
are blacks and Hispanics; this distinction is particularly evident 
among men students. Reasons for the differences are not clear. 
Factors such as career aspirations, high school preparation, and 
cultural expectations may contribute. Further studies of these 
differences may be waiJxanted. 

The distribution of students by educational field and 
type of college varies among" racial/ethnic groups. As shown in 
Table 3--29, about 75 percent of American Indians/Alaskan Natives, 
•as ccMnpared to 39 percent of Hispanics, are taking social science - 
courses. Asians are more likely than others to take courses in 
pl^sical science, mathematics, and computer science. In contrast 
to other groups^ there is a high percentage of blacks in the • 
health sciences (16 percent, compared to 5 percent of whites), 
and a high percentage of Hispcmics in engineering and technology 
(18 percent, compared to 10 percent of blacks and 14 percent of 
whites} • The data dearly ^hcw that students of varying racial 
backgrotinds differ in their choices of fields of study. 

Table 3-2f 'also shows that blacks who take science 

courses are more likely to- be enrolled in private "colleges than 
• > - 

are other groups' (20 percent, compared to 6 percent for whites 
and less than 1 percent for Hispanics). However, it should be 
remembered that the majority of all students are enrolled i^n 
medium amd large comprehensive schools* 



ible 3-29. Percent distribution jDf students, |Dy racidl/ethnic groups, educational 
field, and type of college . * 



Field and 
college type 



lucational field 

Introductory biology 
Pealth sciences 
iteber life sciences 
SPl^sical sciences 
j^ineering and 

technology 
Iftthematics - 
iOoBiputer sciences 
Social sciences 



Ainerican 
Indian/ 
Alaskan 
native 



pe of college. 

t^hnical institutes 
trivate colleges 
jSaall comprehensive 
Ifedittm comprehensive 
Xiarge comprehensive 



Racial/ethnic jroup 



Asian/ 
P^LCific 
Islander 



Black 



White 



ite: Column sums may not total 100 because of rounding. 



Hispan-ic 



at 



Total, 

all 
groups 



2 


2 


' 3 


2 


•^1 


2 


1 


2 


16 


5 




6 


0 


4 


'2 


9 


1 


8 


9 


17 


' 10 


14 


16 


14 


8 


12 


10 


14 


18 


14 


4 




8 


, 9 


9 


9 


1 


3 


1 


^' 1 


2 


1 


75 


48 


49 


• 46 


3i 


46 


2 


2 


8 


10 




9 


0 


5 


20 


6 


0 


7 


2 


12 


10 


9 


5 


* 9 


48 


26 


32 


' 39 . 


23 


38 


48 


54 


31 


36 


66 


38 



1!J0 
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3.4.4 Previous Education 

As expected, the majority (9!? percent:) of the students 
has high school diplonias. Only about one i>ercent of the students 
taking science cotirses are still high sc.iool students, and about 
one percent have left high school without diplomas. The high 
school students most frequently take courses in computer -science 
and mattirmatics (see Table 3-30) . 

Data -show that about eight percent of the science stu- 
dents enrolled in t%#o-year colleges already have associate degrees 
jand/or other college degrees. Data also show that another 28 
percent previously attended colleges without obtaining degrees. 
Aboutf 68 percent of all students previously attending college 
indica'ted that they currently are pursuing courses of study 
different from those they had followed before. 

Previoub college attendance and change of field are 
most evident among students presently enrolled in health sciences, 
engineering and technology, mathematics, and computer sciences. 
For example, 22 percent of the students in computer sciences 
alSteady hold college degrees, and 79 percent of those degrees 
are in fields different than the one currently pursued. In the 
health sciences, 12. percent have college degrees, with 77 percent 
- of these degrees xn other fields. These data are probably good 

evidence of career changes to fields holding promise of employment. 

When displayed by type of college, the data show that, 
of the students attending technical institutes, about 40 percent 
have previous college experience, and 80 percent of these students 
have changed majors. Private colleges enroll only 26 percent 
' who previously attet»de4''^iSSi lege , but 82 percent of those students 
have cfaeuaged ioajors. / 
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Table<3-30,- students' previous educational history; by type of college and educational ' 
' ■ field ' (percent distributioi)). 



: Type of college 
^ anii field 

r 


1 

High school 
diplcma or 
i eJquivalency 


Still . 
in hign 
school 


No 
diploma, 
not in 
high • 
school 


One- or 
more 
college 
degrees 


, Attended 
college 
previously, 
no degrees 


First 
college 
attended 


Educational 
program at this 
college differs 

from that at 
previous colleges 


?Spe of college 












• 




Ifechaical institutes 


100 


0 


• ^0' 


5 


33 


62 


80 




100 ' 


o' ; 


0 




17 


74 


. 82 




* ' 98 


1 




5 


12 , 


83 


67- 


Mediu conprehensive 




,1 


1 


7 


30 


63 


65 


" laioe' ooBDEehensive 


96 


' 3 


1 


10 


29 


61 


66 




■ 














Itttzoductbry. biology 


99 


0 


1 


1 


■27 


72 


62 


Health sciences 


100 ■ 


0 


0 


12 


36 


52 


77 


Other Ufe sciences 


99 


1 


0 


10 


■ '31 


59 


71 


Physical sciences 


' 9j 


1 


1 


9 


27 


64 


oU 


' Qigiheering and 














78 


technoipgy . 


■ , ..99 


■1 


0 


' 9 


30 


61 


Hathenatics 


:-97 


2 


. 1 


10 


24 


66 


59 


CGaputer sciences 


* , 94 


3 


.3 


22 


30 


48 


79 


Social sciences 


96 




1 , 


5 


26 


69 


• 63 


Total 


.'98. . 

1 


1 




8' 


28 


.64 


■ 68 



3.4.5 Relationship of Edr;catib^al Field to College Typ& 

The educational fi'elds of students vary by the types of. 
colleges in which they are enrolled. Table, 3-31 shows that 29 
percent of the students in technical institutes are in engineering 
and technology, while over half (55 percent) >3f the students in 
small comprehensive colleges are extolled in the social sciences. 

The distribution of educational fields among the college 
types provides a somewhat different view. Ift Table 3-32 it is 
seen that 67 percent of computer sciences students an*! 42 percent 
of ti.e engineering and technology students are enrolled in large 
comprehensive institutions. The majority of students in the health 
sciences attend large coirprehensive colleges. 



3-4.6 Educatioiial Plans and Career Goals 

The students were asked about their career goals, major 
fields of study, purposes in attending college, reasons for 
enrolling in the courses covered in the survey, and reasons for 
choosing the colleges they attend. These areas are covered in 
the following analysis. 



a. • Major Field of Study ^ ..^ 

One indication of educational and career goals is the 
students' major 'fie Ids of study. Table 3-33 shows the areas of 
science in which students are majoring, as well as selected non- 
science majors, and the educational fields in which they are 
taking courses. 



i)le.3-31. Percent distribution of students enrolled in each type of college., 
1 educational field 


by 




- 


Type of college 






Educational field 


Technical 
institutes 

< 


Private 
colleges 


Small 
coit5>re- 
hensive 


Medium 
compre- 
nensive 


Large 
. compre- 
hensive 


Total 


troductory biology 


0 


. 8 


5* 


2 


1 


2. 


alth sciences 


. 12 


12 


3 


6 


8 


7 


her life sciences 


11 


16 


4 


13 


8 


10 


0 

ysioaj ^iences 


13 




15 


•14 


12 


13 


[gineering and technology 


29 . 




7 




14 


12 


thematics . 


/ 


7 


10 . 


• 9 


9 


9 


mputer sciences 


* 

1 


0 


0 


1 


2 




cial sciences 


•26 


46 


55 


47 


46 


45 


Total 


100 


100 


100 


100 


100 


100 



J ... > , ' ' 

te: Column stms may not total 100 because of rounding. 
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III?' Table >32. Percent distribution of students enrolled in each educational field, by type. 
< - ' ^ ■ : of coUege . ■ ■ . • . ( 











Educational field 






K 




Type of college 


Intro- 
ductory 
biology 


Health 
sciences 


Other 
life 
sciences 


Physical 
sciences 


Engineering 

and 
technology 


Mathe- 
matics 


Computer 
sciences 


rn 

Social 
sciences 


Total 


Technical institutes 


0 


14 


10 


10 


> 

26 


8 


8 


6 


10 


*■ 

Private colleges 


26 


14 


11 


4 


1 


6 


0 


. 8 


7 


Small conpzehensive 


22 


4 


4 


11 


5 


12 


0 


^12 


10 


MediuB cooprehensive' 


38 


30 


48 


40 


26 


37 


24 


38 • 


37 


Large ccB^rebensive 


14 


38 


28 


35 


42 


^ 38 


67 


36 


36 


Ibtal 


100 


. 100 


100 


100 


100 

Y 


100 


100 


100 


100 



Hot^: Xolunn sums may not total 100 because of rounrling. 



table ;>33. Percent distribution of stud3rits' lajor fields, by type of major ^and educational 
field of course , 



Educational field 



lype ofujor 



Intro- 
ductory 
biology 



Health 

sciences 
1 



Other 
life 
sciences 



Physical 
sciences 



Engineering 

and 
technology 



Mathe- 
matics 



Sckice aft jor ' 



Ibfgj^ iciences 
Social sciffiices 

occobatii^ 
; ftdnologies: 
- Mdmtcial fi 

selected nopscience 
■ijor ' 

EdocatioD (Boh- 

) - 



■ SosinBSS r ftccotlnt' 
y l iog aod otl&r 
flooscience) 



Itodeclared major 



6 


!■ 


. 10 


6 


0 


0 


0 


i 


0 


0 


^ 0 


3 


0 


1 


0^ 




0 


0 


0 


r 


6 


.47 


26 


6 


2 


1 


0 


7 


10 


1 


2 


3 


B 


36 


3a 


10 


7 


10 


' • 8 


28 


1 


0 


6 


1 



11 

as 

33 



o; 

4 



6 

10 



5 

10 
19 



V 



1 
2 
5 

0 
0 
0 



75 
1 



3 
6 



3 
4 
2 

0 
4 
2 
3 
4 



27 
1 



4 



Coniputer 
sciences 



23 
0 



0 



21 14 
21 15 



Social 
sciences 



All 
Students 



2 


2 


3 


38 


• 2 


2 


4 


1 


2 


0 


0 


1 


0 


0 


• 1 


0 


12 


12 


•4 


0 


1 


0 


20 


11 


0 


7 


10 



9 
2 



7 

23 
15 



15 
14 



V, > Pourteen percent of the students taking science classes 

liaw majors, 15 percent are following business- 

ort^psd prograxus. Including accounting, and another 5 percent are 

Thtis, a total of 34 percent of the students in 
Z.'ffcSxxsGercl^ses either do not c6nsider themselves science majors 
ox liave not yet decided, on their major fields. 

The largest number of students who are following what 
may be broadly described as science-oriented programs are in 
-engineering and mechanical technologies (22 percent)* Twelve 

— percentr^xf"^Oje~scienc5& students have declared nursingr as' their 
jnajor, and other health- related occupations have been chosen by 

- teni percent of the students. Only seven percent of the students 
identify themselves as traditional science majors (biological 
sciences, 3 percent; engineering, 2 percent; physical sciences, 
1 percent; mathematics, 0.5'^)ercent; and unspecified science,- 
0. 3 i>ercent) . ' 

As shown in Table 3-33, large proportions of students 
-taking bourses in introductory biology, mathematics, and social 

sei^ces^^^ or have not declared majors, 'These 

^lelSte^ along with physical sciences, include the introductory 
fJl^l; ic^^ are the core subjects for all college degrees. The 

^ ^ ^ 3arge percentag^^ atnd undeclared majors in these 

..V^: fi^lids eiiq^fa^ their service" function in two-year ^1 lege 
r : ediapation,^ 

c . ' y - ■ ■ . . 

'ii" ■ The rtelatively Icurge percentages of business and 

a£ci«X3«^ reflect "the importance of 

•;.C :t.':t^ in fact, if other computer courses 

for example) had b.een in- 
7-i^;5;''.%iiB^^ number of students would be 

^f4^/L^4saie»!itf field, and a majority of these 

- 113 



It is noteworthy that very small percentages^of the 
»twaent» enrolled in biology — either introductory or advanced — 
ax» aiaioring in biology or other traditional science' fields. ^The 

is true for physical sciences smd mathematics. The prima-- 
faiiction~of courses in- these fields is to serve general education 
s^iaentsii technology students, and health sciences and nursing 
students. * 



b. Purposec in Attending College 



•Students were asked 



What was your most important educational purpose 
\ for attending this college when i^ou first enrolled? 

and ^ 

What do you now aonsider your most i-npar tant 
eduaationdt purpose? 

Net surprisingly, the responses to these questions 
reflect some changes over time.. The length of time is of course - 
triable, depending on the year a student first enrolled. Table 
3-34 shows the percentages of students whose purposes have changed 
or have remained the -same.' 

The diagonal indicated in this table represents the 
students whose educational purposes have not altered from their 
<M:i,ginal enrollment ~to the^date of the survey. Thus, -64 percent 
oi those who first enrolled with the intent of obtaining associate 
degrees and then transferring to f pur-year colleges stated that 
this is still their intention. However, 12 percent decided by the 
tijne of the survey to transfer before obtaining the associate de- 
gree, and another 12 percent decided to take the degree, not 
transfer, and go to work instead. 



Table 3-34. Percent distribution of students, by original arid present purpose for attending 
college 



Present purpose 



Original purpose 



, Obtain 


Take soae 


Obtain 


Obtain- 


Obtain 


Take one 


Try 


associate 


college 


associate ' 


certifi- 


trainin'g 


or nore 


college 


degree 


courses 


degree and 


cate to 


in 


courses . 


to s'ae 


and then 


and 


find 


upgrade 


special 


of special 


if I 


transfer 


transfer 


eiploynent 


skills 


program 


interest 


like it 



Total 



Other 



Obtain associate degree 
and then transfer to 
4-year institution 

Take sone college courses 
and transfer vithout 
obtaining associate 



Cbtain associate degree 
and find jerfiloyiiient 

CbtUA certificste to , 
u^de skills 

Obtain training in 
special progras 

Take one or nore courses 
\ of special interest 

Tz; college to see if I 
like it 

;i1bif total percent ' • 



12 
12 

4 

3 

2 

l' 
2 

40 



25 



5 ' 
2 
1 
2 



1 
3 

13 



30 



B 

J 
6 

2 

0 
3 

23 



t 



22 



0 



16 



17 



19 



0 

0 
0 

2 . 
• 9 



34 



3 

23 



45 33 42 



16 5 15 

30 12 22 

0 3 5 

1 0 9 

2 1 3 



0 

1 



4 i 100 



k jercent of stujtents. who have not changed purjiose fron enrolloent to survey tiine. 



students whos^ initial purpose was to earn degrees and 
-tfa^ go to -work also' reported changes. Only 54 percent still 
intend to follow their original plan. Another 30 percent intend 
t6 fottr-year colleges after receiving their degrees. 

\iatf-^i^axt^^''-^3s»t. option — tramsfer after receiving the associate 
degree --r ial the ^^1^ frequently elected change. The minor 
■mcc&pticm xs students who decided to pursue training in 

social programs. Of the students trying college to see if they 
Idice itr over 60 percent decided to transfer, most of them after 
obtaining the associate degree. Overall, 42 percent of the stu- 
dents plan to obt£Lin associate degrees and transfer. 

Table 3-35 and 3-36 show students* current intentions 
by educational field and college type. Transfer after obtaining 
a degree is the most populsu: choice in all fields, except for 
engineering and technology students who wi.sh to find employment 
after cOB^letion. of their degrees. The extent to which students 
desire to transfer to foixr-year colleges, wiiether before or after 
receiving eissociate degrees, should be noted. This intention is 
stated by over 70 percjht of those students- in introductory biol- 
ogy* physidal science,, and mathematics. 

Table 3-36 shows that students in technical institutes 
are more concerned with imonediate employment (43 percent) than 
students in any other type of school, and yet surprisingly only 
11 percent seek training^ in j^pecial programs . 

c. Highest Degree Sought 

.One important indicator of educational goals is the 
highest degree students intend to seek . The atudy f otand that 
only 12 percent of the students plan to stop with the associate 
degree, while 13* percent have not decided how far they will go. 



■ Table 3*35. Percent distribution of students' purposes in attending college, by 
. educational field 



i* * 

*• 

♦ i ' 'V 


Educational field 


Purpose ; 


Intro- 
ductory 
biology 


, ticaiui 

•sciences 


Other 
life 
sciences 


sciences 


Engineering 

and 
technology 


Mathe- 

4Im WAV 

niatics 


CofflDuter 
sciences 


Social 
sciences 


'Obtain associate degree 
and then transfer to 
-4^ear institution 


J -55' 


. 33 


34 


■ 47 


33 


48 


34 


46 


tike some college courses 
and transfer without 
obtaining associate 
degree , 


22 


16 


13 


■ 

25 


9 


27 


IT 


16 - 


Obtain associate degree 
- and find eiploynent 


5 


30 


30 


1 A 


34 


13 


21- 


19 


Obtain certificate to. 
upgrade skills 


c 


A 
H 


A 
H 


. J 


in 




1 1 
ii 


A 


Obtain training in 
special program 


8 


. 13 


14 , 


6 


9 


2 


12 


8 


Take ozke or nore courses 
of special interest 


3 


1 


2 


2 


2 


4 


5 


3 


Try college to see ii 1 
like it * 


0 


1 


1 


1 


■ 0 


1 


0 ■ 


1' 


Other 


, 1 


2 


4 


3 

• 


3 


2 


, 0 


3 



Le 3-36. Percent distribution of students' purposes in attending college, 
by typo of cpllege 





Type of col^^ge 


1 " 

•PurDose " 


Technical 
institute? 

If 


Private 
colleges 


Small 
compre- 
hensive 


Medium 
compre- 
hensive 


Large 
compre- 
hensive 


lin associatie decrree 
)d then transfer to 
-year institution 


29 


56 • 


5C 


• 

41 


43 


s^^sGoe college courses 
id transfer wii^but 
M^ining associate 
»gree V---:- 


• 

5 


* 

15 


r 

17 


15 


18 


lin associate degree 
id find en^loyment 






12 


. 25 


^ 17 


lift certificate to > 
sgrade skills 


1 




8 


4 


6 


lin training in. 
>ecial program 


11 


6 , 


10 


8 


9 


i one or more courses 
: special interest 


2 


1 


2 




4 . 


college to see if I 
LJce it 


1 


1 


0 


1 


1 


IT 


.3 


5 


2 


2 


3 



t 



1 ' 

JL C- /V 
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Only one percent state that they do not intend to earn any degree. 
The reminder ~ 75 percent ~ state that they intend to obtain at 
least bachelor degrees* Moreover, that jroup is divided into 13 
percent who desire doctorates in either clinical cr research and 
teaching fields and 29 percent wetnting masters degrees. 

* Table 3-37. Percent distribution of students" intended highest 

degree, all students combined 



Degree 


Total 


Associate 


12 


Bachelor 


32 


Masters 


29 


Doctorate 




Resear%:h and teaching 


8 


ClizuLcal practice 


5 


None 


1 


Uncertain 


• 13 



By educational field (see Table 3-38), the largest 
group of doctorate seekers is f ound^tSiking physical science 
coursBB. Of those students enrolled in engineering axid^^hnology , 
37 percent intend to obtain bachelor degrees, and another 30, per- 
cent would like to pursue graduate studies. Similar statistics 
bold trtie for other programs that ustially are considered occupa- 
tional— the health fields (including nxirsing) , and computer* 
sciences* 

By type of college (see Table 3-39), 21 percent of the 
students in technical institutes plan to stop at the associate 
degree~ievel, 38 percent want bachelor degrees, and 22 percent 
desire graduate degrees. The private colleges have the largest 



Tabu 3"38. Percent distribiation of students' intended highest degree, by educational 
„:.;■-■ field ■ 



'I ■ .'. ■ , i'' ■ 


Educational^ field 




Intro- 
ductory 
biology 




Health 
sciences 


Other . 
■life 
sciences 


Physical 
sciences 


Engineerina 

and 
technology 


Mathe- 
matics 


Con^uter 
sciences 


Social 
sciences 




5 


14 


• 10 


/ 8 


15 


6 


? 


13 


BadiBloc 


30 


35 




28 


' 3' 


30 


36 


30 


' ;■ . fy 


38 


25 


23 


30 


' 24 


35 


30 ■ 


3r 


VrDMitOlltt 

t>» . : ■ ■■ ■ '■ ■ 

• '^vCliical practice 


7 ^ 
■ 7 


7 

' 3 


7 

10 


13 
10 


5 

1 


8 
6 


8 

1 _ 


1 

9 
5 




2 


1 


1 


1 


2 


1 


0 


1 


- ■ ■ . ■ ■ i. ■ 

QKiertaia 


12 


17 


11 


12 


16 


4 


J 


13 



3-39/ Piirjcsiai^^^^i^^ of students* intended highest degree, by type . 





Type of college 




Degree 


Technical 
institutes 


Private 
colleges 


Small 
hensive 


Medium 
hensive 


Small 
hensive 


Total 


.■■■■^ ■■■ ■' * . 

ociate 


21 


3 


11 


14 

* 


11 


12 


&lor 


38 


29 


35 


31 


30 


32 




16 


45 


35 


27 


30 


29 


torate 














march and teaching 
Lioical practicre. 


' 3 
3 

* 


8 
2 


4 
3 


9 
5 


10 
6 


8 
5 


5.- ;■ 


3 • 


1 


1 


1 


. 1 


1 


irtain 


15 

v'v 


12 


12 


14 


l4 


13 



r 

ft t 

■ 12G 



'l^oj^^ oriented toward graduate studies, with 45 

Ipllcp^^ naitert degrees. Obe largest proportions 

-^ai^ are. «buhd in the two larger types of compre- 



r 



d. Hhy Students Enroll in Courses 



1^: : Vi Student** reasons for enrolling in their courses are 

M>le 3-40, abe^ inost frequently cited 

However, there may have been 
the distinction between this 
KllSiSJSil^^tt^ of 'my general program* of studies." 

; . ^tttt^^iW^^ intended to reflect distribution require- 

B|jiwi^t-^f^^ courses in several broad academic areas, 

; or general education. Even career pro- 

\?^^':-''gxvm'-itxv^ distribution r^irements in such fields as English 
; - -ji^^^ It is believe that the number of responses 

'y: \x9COtMi^for this second option may represent an underestimate 
1^ of its true magnitude. 

As Table 3-40 indicates/ over 75 percent of students 
in the health and technology fields report that the courses covered 
in this sttidy are required for their majors. This table also shows 
• that 14 percent of all students are taking these courses because 
of, personal interest ; and not as parts of formal programs. Personal 
£j^(2tere8t is most frequently a factor in c)omputer science (20 per- 
"^t) 'and social science (18 percent) . Not surprisingly, these two 




3-40. tiercent Ibution of students* reasons for enrolling in courses, t 
.^^^ i^^ . y ' Id and type of college 



Field and 
T^pe of college 



diBcational field 

■j^Iiitroductory biology 
Itolth sciences 
f|Mbto: life sciences 
IS^ical sciences 
llltigineering and technology 
^pattkenatics 
;|;pii^puter sciences 
^ifpcial sciences 

Ha of college 

■ . ■ ■ ■ ;■ ■ ■ 
^5!*>-- . < , 

IlikAtnical institutes 

^irat^: colleges 
conprelieinsive 



If 




Reason 



Required 
for major 

< 


** 

ao pax w OX 

pru^xcuu UX 
DcUuxes 


Elective 
for major 
or general 
program 


Not part 
of formal 
program; 
taking for 
personal 
interest 


Uull 


* 

41 


40 


11 


8 


0 


78 


7 


4 


8 


3 




X3 


C 
D 


Xj 


1 


uX 


XO 


lU 


xu 


1 


70 
1 4 


c 
D 


1 f\ 
lU 


y 


4 


3 / 


io 


11 




2 


56 


8 


14 


20 


2 


51 


15 


16 


18 


0 


76 


6 


7 


10 


> 
2 


65 


17 


5'" 


12 


1 


44 


16 


24 


17 


0 


58 


- 14 


13 


13 


1 


54 


17 


11 


16 


3 


. 57 


15 


12 


14 


1 



tbe •uirv«yad coiarses because they are required for their majors. 
Smt^ ooapi^mnmtve colleg^B, on the other hemd, only enroll 44 
percent of their students in these courses because they fill 

requlroBients . %is percentage is considerably lower 
'tlian those for other comprehensive colleges . About one-fourth 
of the artiktents in 8IIU0.1 comprehensive schools, far more than in 
other "^pes of college?, state that they are taking these courses 
electives. ( 

■ \ 
e^ Why Students Do Not'Decllare Majors 

' . Some additional light is shed on students ' reasons for 
enrolling in courses 'by examining their reasons for not choosing 
Bia^or fields -of study. Only 14 percent of all students have not 
declared majors. Olheir distribution by educational field and 
college type is given in' Table 3-41. The most frequently chosen 
reason is that they have not yet decided.' This choice was luade 
fay large majorities in introductory biology, physical sciences, 
mathematics, and other life sciences. On the other hand, for 
those in the health fields, "no€ following a prescribed course 
of study** was the most common answer. 

Uiese undeclared majors are a small part of the total 
student population in this study. Yet they constitute more signi- 
ficatnt proportions of students in certain educational fields. 
Table 3-41 2l1so shows that 29 percent of* all students enrolled 
in introductory biology and 18 percent of those in mathematics 
tj^ve not declared majors » 

The great majority of private college students who are 
undeclared majors said that they have not yet decided on fields 
of study (86 perjcent) : Students in small comprehensive colleges 
generally indicated that they are not following prescribed courses 
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3-41. Percent dlatribution of students* reasons for not declaring majors 
Ff; by educational field and type of college 





Reason 


Field and 
type of college 


.Not yet 
decided 


Not following 
a prescribed 


Other 


Percent 
01 ail 


. ' ^ 


on a major 


course of study 




students 


ibicational field 

1. ,1 . , 










;: Introductory oioiogy 


74 


1/ 


iU 


£7 


iSealth sciences 


0 


63 


37 


3 


l^cncoer xiie 8cxence& 


58 


28 


14 


8 


fltiyeical sciences 


64 


22 


14 


16 


> ingineering and technology 


38 


48 


14 


6 


:^JiBtheo«tic8 


60 


19 


21 


18 


i'lOoaputer sciences 


42 


A 1 

41 






g$ocial sciences 


43 


41 


16 


13 


^ of college ^ 




> 






technical institutes 


' 41 


26 


34 


6 


Ifrivate colleges 


86 


10 


4 


8 


;;|SBaIl opnprehensive 


41 


51 


■ 8 


16 


.^pediuB ocnprebensive 


56 


30 


15 


is 


fliarge ccoprehensive 


41 


41 


18 


18 


;o total 


48 


37 


15 


15 



:; :of studs^ and, h^nce,^ have not declared majors. The three compre- 
■r/'''haitmt'9m college typea enroll .about the same proportions of students 
i 1^ majors — 15 to 18 percent. 

3.4*7. Students* Employment Status 

* Sixty-five percent of the students tciking science courses 
are oaployed f ullr-tir . or paxt-time. The percentage is higher for • 
Mm than for- -women (72 percent versus 60 percent) . Students in the 
iMNitlth sciences have the lowest employment rate (54 percent). By 
. ' oollreKjie types, the lowest student employment rate is found in pri- 
vate colleges (50 percent). In the large comprehensive schools, 
70 percent of tihe students are employed (see Table 3^42) • 

3«4»8 Reasons for C3ioosing Colleges 

- ^ Why do<3t:udents select a particul2tr college, aside from 

tiieir genersLl dC^sire for an education and for particular courses 
of study? Their reasons are summarized in Table 3-4 3 and 3-44 by ^ 
college type^ sex^ age, juid race or ethnic group • Because they 
could indicate more than one reason for their choice, the per- 
centages for each choice total more than 100 percent. 

Stxidents most frequently cited convenient location as 
their reason for choosing a particular college (73 percent) . 
Fifty percent indicated cost as an important factor; reputation 
of college received a response of 33 percent, and courses meeting 
at convenient times, 25 percent. 

When reasons for college choice are analyzed by type 
of college (see T^le 3-43) , it is found that, while convenience 
of location is important for all college types, it was mentioned 

id 



Titt»l« 3-42 . Percent distribution of students employed « 
by •ducation&l field, type of college, and 
sex 





ranpxoyea 


NOTi employ eo 


• 

Educational field 

^ . 






Introductory biology 


57 


43 


Health sciences 


54 


46 


Other life sciences 


63 


3? 


Physical sciences 


63 


2'i 


Engineering and technology 


65 


35 






JO 


Conputer sciences 


62 


38 


Social sciences 


64 


36 


it 

Type of college 






. TechniceU^ institutes 


58 


42 


Private colleges 


50 


50 


, Small con^rehensive 


67 


33 


Medium coBsprehenei ve 


65 


35 


.lArge eonqprehensive . 


70 


30 


Sex 






Men ' 


72 


28 


Homen 


60 


40 


Total 


65 


3'5 



132 



Table .4-43. Percent distribution of students' reasons for choosing colleges, by type of 
„. college and racial/ethnic group 





Type of college 


Racial or ethnic group 


Reason 

t 


l^nical 
institutes 


Private 
colleges 


SiaaU 
coopre- 


Medium 
, coipre- 


Large 
compre- 


American 
Indian or 
Alaskan 
Native 


Asian or 
Pacific 

iSiallucr 


Black 


White 


Hispanic 



other ooUeges' 


' 42 


4 


■ 46 


> 


58 


, 86 


49 


24 


52 


48 


Cosvenient location 


54 ' 


50 


90 


75 , 


75 


74 


66 


58 


74 


.82 


Coords seet at 
coovenient tiiae 


17 


u.. 


24 


23 


31 


52 ■ 


25 


21 


24 


37 


r 

S^potatlo!. of 
oollfige 


51 


■51 


17 


31 


32 


28 


18 


40 


33 


28 


Othsr' 


14 


25 


r 


,6 


7 


4 • 


, 3 

f 


7 


9 


8 



133 



134 



S5.' ■ Tabl« 3-44. Percent distribution of students' reasons for choosing colleges, by sex and age 



1 ; Reason 


Sex 


Age 


Male 


Female 


<18 


18-19 


20-21 


22-25 


26-29 


30-44 


45-59 


>60 


Lower cost than 
other colleges 


50 


51 


15 


49 


66 


50 


43 


44 


35 , 


62 


Convenient location 


72 


71} 


87 


70 


70 


69 


76 


80 ■ 


86 


,80 


Courses meet at 
convenient time 


26 


24 


36 


17 


26 


22 


30 


■ 33 


36 


53. 


Reputation of 
college 


32. 


311 




35 


37 


32 


28 


31 ^ 


: 23 


36 


Other 


7 


9 


5 


9 


9 


10 

* 


,7 


6 


8 


2 



• p^ 90 pezcent of the students in small comprehensive schools and 
'v75;.Be»cent iJi ea of the two larger comprehensive types. Con- 

• veziiecice of course meeting times is most important for students 
liA ihe lau^ coo?>rehensiye colleges (31 percent) . Reputation of 

college is a significant factor for students in technical insti- 
, tutek an4 private colleges (both 51 percent) . As would be 
-<ucpected« the cost factor is negligible for ^ivate colleges, 
iriilcli. charge tuition tar above the public college rates. The 
■four percent ^rtio claimed costs were lower at private colleges 
nighl: have done so for personal reasons. e | 

. T*here are no significant sex differences in reasons for 
selecting colleges. Age differemses do exist, however. For thfe 
20-'21 year' age grot:5>, and -for students over 60, ? -jfwer" costs are 
more iinportiant. Convenient location is important for all groups, 
but p^orticularly so for those under 18 and still in high school 
<87 percent) and for all adults 30 and over . Convenience of 
course meeting times is quite inqportant for students over 60, and 
at leaist: moderately so for those lander 18 and over 30. College 
r^puta'tion received responses from 42 percent of the students 
under 18 and 23 percent of the 45-59 year age group. 

American Indians and Alaskan Natives ranked all factors 
high except for college reputation. Convenient location and 
convenient course meeting times were of major concern to Hispanics, 
while blacks emphasized college reputation more than did other 
groups. 
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4. SCIENCE EDUCATION NEEDS IN TWO-YEAR COLLEGES: 
ADMINISTRATORS* PERSPECTIVE 



4.1 Overview 

A major objective of this study is to identify areas 
of science education needing improvement in two-year colleges. 
Data have been obtained from administrators, faculty members, and 
students enrolled in science courses* This chapter presents an 
analysis of data from administrators? the next two chapters- will 
deal with information obtained from faculty and students* 

College administrators provided a general view of vari- 
ous aspects of i?::ience education programs across all educational 
fields* Included were judgments on which fields are critically 
in need of iis^rovement, the types of improvement required, 
faculty needs, students needs, use. of part-time faculty, and 
problems of articulation with four-year colleges. 

' ^ The presentation of data in this and the next two 

chapters is organized according^ to the questionnaire items rele- 
vant:^ to each section of the chapter- The questionnaire items can 
be identified easily from"idier;qjiestionnaires included in Volume 

- 2r Appendix E , / 

These chapters focus only on data that are considered 
significant*. Some of the more detailed data have been included 
In Volume 2, but etre not discussed in-depth in the text of this 
.volume. Readers ''may refer to Appendix D of Volxime 2 for details 
not contained in these chapters. 



.2 ■> Educational Fields That Need Improvement 

" \ Queatt^n : Indicate which [educationaV fields in science 

and technology] critically need improvement. . 
For each field that needs improvement circle \ 
, ^ . all types of improvement needed. Then 
rank order the three educational fields that 
have, top priority beginning with 1 as the 
highest • 

4.2.1 Educational Fields 

About four percent of the administrators stated that 
tlieir schools have no fields in critical nee^ or improvement. 
Hoirever, loore than 50 specific fields were mentioned by one or 
npr^ of the other respondents. The total niombers of fields 
iwntioned (by 11 broad curricula areas) are presented in Table 
4-1. As thi^ table indicates, an average of 5.6 fields for all 
colleges are considered- as needing improvement. 

While Table 4-1 displays a general needs assessment of 
educational fields, as perceived by administrators, it does not 
show the relative degree of need among specific fields. For 
example, it is not clear from this table whether computer- sciences 
rjequire more inqorovement than physical sciences. Therefore, tlie 
ten most frequently mentioned fields are presented in Table 4-2. 
.In this table it is shown that, for all colleges, the field most 
ofte^ designated is computer sciences, followed by chemistry, 
mathematics^ physics, and biological sciences. The frequency with 
which each field was mentioned is cXosely peurallel to the priori- 
ties assigned by administrators. For exan5)le, computer science 
also ranks the highest in need of improvement. ' 

Ranking of fields in need of improvment varies among 
the five types of colleges. Technical institutes rank electronic 
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IRable 4rl* Broad curriciilxain areas that need improvement as indi- 
cated by the nmnber of times they were mentioned by 
V administrators 



Broad c\irricul\jm areac 

: ■ ' . • ' 


Total 
number 
or ^unes 
mentioned'' 


Ntmiber 
of times 
mentioned 
per college 


Agriculture and natural 
resources 


181 


•1 . 


Biological sciences 


1,125 


..9 


Computer and information 
sciences f 


559 


.5 


Engxneering f 


170 


.1 


General science and interdis- 
ciplinary sciences 


184 


.1 


Matheapaatics 


478 


.4 


Nursing 


3.7 

<* 


.3 


Physical sciences 


1,430 


1.2 


Social sciences 


800 


.6 


Mechanical engineering cj:id 
natural science technologies 


1,160 


.9 


Health related occupations 


508 


.4 


*otaa 


6,912 


5.6 



*l!his column' indicates the number of cases from which ttie per- 
centages for eacdi c^ area were calculated. iBowever, the 
. size of these numbers is an artifact of the number of individual 
educational fields appeeuring vinder each broad corea. A respondent 
had an opp^ 16 different technologies and six 
9e)|^l^ disciplines, but only one opportxinity to 
Biiention^ 1^ Table 4-2, mathematics is 
ona -of^^^^^ mentioned r but individual educa- 
id^onal fields under ^^^^^^ science and technologies appear less 
frequently^ Such in^^ disciplines as chemistry and physics 
are among the most frequently mentioned • Therefore, the numbers 
in this column should not be used to con^sire broad curriculum 



Percent distribution of ten educational fields most 
frequently mentioned as critically needing improve- 
ment: all colleges combined (N=l,232) 



Table 4-2. 



Field 



Ccfuqpater and information 
sciences 

Cbenlstry 

Matheanatlc? - 

Pbysics 

Biological sciences 
(undifferentiated) 

Nursing 

- Electronics technologies 

Psychology 

General science and inter- 
• disciplinary studies 

Microbiology 



PeT'centi of 
eidministrators 
mentioning 
field 


Percent 
giving 
priorities 
1, 2, or 3 


45 


30' 


41 


23 


39 


16 


37 


18 


33 


16 


26 


12 


22 


8 


16 


2 


15 


6 


14 


7 



141 



techx^logias as most in need of improvement: and also are concerned 
about: agricultiire emd agricultviral technologies • The ratings for 
these latter two fields are a result of the inclusion of agricul- 
tioraXly oriented colleges anong the technical institutions. 
Private colleges are most concerned with chemistry and physics r 
and they show at least a moderate concern for a number of sizb- 
fields in biology r such as physiology/ zoology , and microbiology. 
Psychology appeairs in the first tan only on the lists of private 
colleges ai^ small comprehensive schools, but because it is 
mentioned infrequently by all other types r it ranks as the eighth 
most frecpiently mentioned field. It is the only social science 
to elicit this degree of concern. Nursing also appears on the 
lists of three types of colleges and ranks sixth for all colleges 
in number of times mentioned. More detailed data on educational 
fields mentioned/ by each type of college, as well as priority 
rankings for those fields r are provided in Appendix D. 

/ 

4.2.2 Types of Improvement Required for Fields in Critical 
Need . 

Respondents were asked r in the first question of the 
insti^tutional questionnaire r to indicate the types of improve- 
ments needed for each field mentioned, using these five improve- 
ment categories: 

• Facilities 

• Equipment 

• Restructuring of course content 

• Instructional, methodologies 

• FacTilty development 



Analysis of responses to this question requires a con- 
solidation of educational fields to discern the patterns in the 
* r^^!OOS«s because the respondents coxild choose from a total of 

fifty detailed educational fields , and many fields were listed 
only by one or two respondents. Most of these detailed educa- 
f tionid. fields are related and fall into broad cvurrictaum areas, 
as do responses in the iniprovement categories. For example, in 
tihe specif ic disciplines within the broad areas of biological 
sciences or technology the relative demand for equipment improve- 
ment versus teacher development is very similar. It is, there- 
fox«, possible to cluster the individoial educational fields into 
i Itepad curriculum areas to illustrate the patterns of needs in the 

various 2ureas of two-year college curriculiim. 

Table 4-3 presents data 5n the relative importance 
the five in^rovement categories in eleven broad curriculxom areas 
for all colleges combined. The "table entries have been calculated 
as percentaiges of the numbers of times a field was mentioned within 
the broad area. These data show that, for all colleges and across 
all fields mentioned by any respondent, the most critically needed 
type of improvement is for equipment (65 percent) , followed by 
/facilities improvement (54 percent) and faculty development (51 
percent) . Course content restructxiring or educational methodolo- 
gies were mentioned only about one- third of the time, although 
there are fi-^lds (e.g., social sciences, general science, and 
interdisciplinary studies) for which these categories received 
higher ranking. The general conclusion is that hardware is the 
most pressing need, with both facilities and faculty improvement 
also high on the list. . 

However, the emphasis given types of improvement varies 
among the broad curriculum areas (see Table 4-3).. For example, 
of all fields mentioned within the broad area of mechanical 
engineering and natural science technologies, 79 percent of the 

t' O • ... ■ 
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bie<i-3. Perctnt distribution of improvements required for educational fields 

most critically needing improvement; by broad curriculum area and 
iaprownent all colleges combined 

t>-- ' , ■■■■ ■■■ . ' ■ 

r. ■; ; 1', ■ ■ ; ■ ■ , . 





^ Type of improvement 


Broad curriculum area 


Facil- • 
ities 


Equip- 
ment 


Restruc- 
turing 

of 
course 
content 


Instruc- 
tional 
method- 
ologies 


Faculty 
develoD- 
ment 


riculture and natural 
resources 


■ 78 


65 


34 


20 




Dlogical sciences 


46 


6' 


. 27 


24 


46 


BDQter and information 
Sciences 


67 


87 


34 


31 


62 


jlneering 


41 


60 


24 


19 


33 


B^al i^cience and interdis- 
5ii>lj«iarv sciences 


42 


49 


48 


40 


61 


tb^oatics 


37 


38 


38 




45 


rating 


72 


76 


19 


27 


48 


fsical sciences 


53 


71 


24 


30 


43 


siai sciences v. 


30 


28 


38 


50 


56 


iMlcal^9^i^^n9 ^d 


71 


79 


44 


37 


* 

63 


lib rel^ occt^^ons 


69 


67 


26 


32 


50 


fetal ■• 


54 


65 


^ 32 


33 


51 



Itisw tbe sane reapocdents indicated a; need for equipment; 71 per- 
ctot of the timer a need for facilities improvement; and 63 percent 
<ldC^:'tl)«;i€33fte, a need for faculty development. This pattern (high 
^ lit iiiii Tor fwjni rmrnf- j nearly as high^for facilities, and slightly 
!2tiM^ f40^ faculty development,.^ repeated for other career 
fieldter including nursia^ health -related occupations, and com- 

In contrast to the pattern of needs of career fields is 
ibhe pattern of the nonlaboratory, basic fields of mathematics and 
J«D^jal sciences. These fiel«as show a relatively low need for 
facilities and equipment , with moderate need for faculty develop- 
nekxfe^. - The 'laboratory sciences related to career fields and other 
4idv»iiced scien^ curricula (biological amd^ physical sciences and 
engineering} are rated high principally on the need for equipment. 

The conputer sciences show a pattern highly similar to 
the te^inology area; the' physical sciences and biological sciences 
are sonewisat different from these two, although similar to each 
ot^er. Mathematics shows a relatively low and even overall pattern 
with a low peak for faculty development (45 percent). \ 

The types of improvements nee^=;d .vary among the different 
types of colleges * As shown in Table . , private colleges men- 
tioned needs in specific educational fields 897 times. Forty- 
(Sight percent registered facilities needs, and only 2 percent 
listed need for improvement in instructional methodologies; 50 
percent specified teacher development as a critical need. Techni- 
cal institutes, on the other hand, differ in their needs for 
improveooent . Their greatest needs are for facilities and for 
equipanent (69. percent each) , followed by teacher development (66 
percent) and instructional methodologies anf resturcturing of 
course content (33 percent each) . Large comprehensive colleges 
are particularly high in their perceived JJced for equipment (72 ^ 
vipercent) . 



' TiBible 4-4, Percent distribution of types of improvement required, 

Iq^ t3^« of college: all broad curriculijin areas combined. 





Type of in^rovement 


Type of college 


Facil- 
ities 


Equip- 
ment 

1 


Restruc- 
turing 
of course 
content 


Instruc- 
tional 
method- 
ologies 


develop- 

yT\ A 1^ ^ 


Technical institutes 


69 


69 


33 


33 


66 


Private colleges 


48 


60 


30 


2 


50 " 


Snail cocg^rc^nsive 


47 


■ 64 


28 


• 21 


47 


Mediun ccatpf eben&ive 


53 


63 


34 




49 ■ 


Large oom^reliensive 


55 • 


72 


34 


37 


45 


Totals all col- 
legers combined 


54 


65 


32 


33 


51 



4,3f . Facilities and Equipment 

The first question of the institutional questionnaire 
ascertained the educational fields that administrators believe 
are most critically in need of improvement, as wei:. as the general 
types of improvement each of these requires. If they mentioned 
facilities or equipment in this question they were asked to 
elaborate on these needs in the next question. In addition, 
three more questions dealt with other aspects of needs for facili- 
ties arid equipment:. — These" four questions are treated below in 
sequence . 



4„3.1 Kinds of Facilities and Equipment Inprovem ents Needed 

Queeti^on : For those educational fields listed in 
Question 1 that nesd equipment and/or 
facilities improvement ^ jindicate - 
the k-Lnda of ^mpx'o^u jments needed. 

- Needs for facilities and equipment can be subdivided 

into requirements for lecture-demonstration equipment and for . 
laboratories. Laboratories themselves serve different functions. 
There are: 1) general purpose laboratories for use in several 
courses wit±iin a discipline, or even in more than one discipline ; 
2) specialized laboratories, such as those used in microbiologi 
or in a number of the technologies; and 3) laboratories specially 
designed for self-instructional courses, usually employing audio- 
visual materials. Each of these kinds of laboratories may need 
facilities and/or equipment. Provision was made for separate 
designation of each of these sub-categories. 

The data for the 11 broad curriculum areas for all 
colleges combined are pres^^.nt<^d in Tabl 3 4-5. Overall, the need 
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Table i^S» Percent* distribution of facilities and equipment iinproveraents needed, by type 
of facility or equipment, type of improvement, and broad curriculum area: all 
colleges combined 



s 

Broad curriculuDi area 

• 


Lecture- 
demonstration ■ 


Laboratories 


lis true 
tion or 
renovation 


Specialized 
hardware for 
science and 
technology 


General purpose 


Specialized 


Self-instructional, 
media- assisted 


Construc- 
tion or 
renovation 


Major 
equip- 
ment 


Construc- 
tion or 
renovation 


Major 
equip- 
ment 


Construc- 
tion or 
renovation 


Major 
equip- 
ment 


Agriculture and 




- ..■ 










• 




natural resources 


69 


28 


69 


40 

■ 


47 


59 


7 


25 






36 


43 


53 V 


25 


45 


12 


36 


Computer and informa- 


















tion sciences 


29 


52 


JO 






55 


21 


42 


Engineering 


16 


46 


38 


53 


9 


47 


9 


27 


Geriftral sciences and 


















i.ni?;rdisciplinary 


















.ciences 


50 


53 


44 


62 


33 


46 


32 


49 


Ma&eaarics 


Do 




23 


20 


4 


10 


42 


46 


Nursing 


32 


43 


36 


37 


41 


67 


31 ' 


49 






41 


37 


54 


24 


44 


21 


25 


Social sciences 


30 




36 


18 


17 


.3 


24 


37 • 




* 
















ing and natural 


















science technology 


42 


49 


46 


47 


59 


74 • 


27 


44 


RealtH related occu- 


















pations 


' 42 ' 


47 


38 


34 


64 


66 


29 


36 


Ail colleges* 


36 


41 


40 


47 


34 


52 


23 


37 



^ *5he percentages in this row were calculated as the total nuniber of times each improvement type was mentioned 
■ ERXC the total natiber of times broad curriculum areas were mentioned x 100. j 



for equipment has outpaced the need for construction in all curric- 
ulua areas. The proportions of fields in need of equipment range 
frooB a low of 37 percent for self-instructional, media-assisted 
laboratories to a high of 52 percent for specialized laboratories. 

* • 

Differences asaong the curriculvmi areas show wide 
disparity between facility and equipment needs and in some cases 
run counter to the' overall trend. Agriculture, for example, 
showa.a strong need for construction or renovation of lecture- 
demonstration facilities and general purpose laboratories, as 
opposed to equipment needs. Mathematics shows a su jrisingly 
high need for construction or renovation of lecture-demonstration 
facilities/ as do the social sciences for both lecture-demonstra- 
tion and general purpose facilities. 

Table 4-6 looks at the differences among types of 
- colleges in their* facilities and equipment needs . The second 
ooltann in this table shows the relative demand for facilities 
or equipment improvement for each type of college. From the 
figures in this .coliimn it is clear that the greatest need for 
facilities and/or equipment improvements is perceived by techni- 
cal institutes and large comprehensive colleges, a finding that 
correlates with the results of the first question (see Table 4-4) . 
The smallest level of need was registered by private colleges, 
but such a response does not negate the fact that there are 
equipment and facilities needs in those schools as well, Techni- 
cal institutes most need special purpose laboratories, while 
private colleges need general purpose laboratories . Here again 
the large comprehensive colleges parallel the technical institutes 
in needing special purpose laboratories most of all, although the 
level of need among large coll'=Kjes is not as sharply defined. 
For all types of colleges, however;, the need for equipraent con- 
sistently transcends the need for construction. 



Table 4-6. Percent distribution of facilities and equipment improvements needed, by type 
of facility or 'equipnient, type of improvement and type of college: all broad 
curriculum areas combined 





Lecture- 
deoonstration 


Laboratories, , 


Type of college 


Construc- 


Specialized 


General purpose 


Specialized 


Self -instructional, 
media-assisted 


■ 


, "tion or 
renovatioi^ 


hardware for 
science and 
^technology 


Construc- 
tion or 
renovation 


Major 
equip- 
ment 


Construc- 
tion or 
renovation 


Major 
equip- 
ment 


Construc- 
tion or 
renovation 


Major 
equip- 
ment 


Technical institutes 


' 52 ■ 


42 


^ 41 


38 


52 


60 


37 


50 


Private colleges 


31 


48 


50 


66 


31 


42 


3 


18 


Small conprehensive 


27 


43 


34 


43 


24 


50 


14 


28 


Medium comprehensive 


34^ 


36 


44 


46 


30 


50 


28 


39 


f 

Large comprehensive 


28 


45 


33 


47" 


43 


55 


19 


37 


All colleges* 


36 


41 


40 


47 


36 


52 

-Ml 


23 


37 



*The percentages in this row were calcuated ag the total number of times each ir.proveroent type was mentioned 
T the total nusber of times broad cuniculum areas were mentioned x 100. 
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4,3.2 Adequacy of Present Facilities / 

Queation : What percent of the fac-'-lities avail -ble for 
ecienae and technology are in need of improve- 
ment? 

Respondents were asked to reply to this question by 
selecting one of four rather broad categories, ranging from less 
tli2m 25 percent of their facilities needing improvement to over 
75 pcuTcent: n^Esding improvement. Figvre 4-1 shows that 53 percent 
of all colleges consider that improvement is necessary for more 
than 25 percent of their facilities; this figure varies from 64 
percent of the private colleges to 45 percent of the large com- 
prehensive institutions. 

Figure 4-1 also shows the median pei^centage of facili- 
ties needing improvement. For all colleges combined the median 
is - 27 percent . The medians for individual types of colleges 
range from 36 percent for technical institutes and private col- 
leges to 23 percenii for medium and large comprehensive institu- 
tions. 



4.3.3 Additional Construction or.flardv/are 

Question : If this college needs major construction 
or hardware * . * not already ^ included in 
Questions 1 through 3., please list- them 
below. 

still another perspective on facility needs is obtained 
from the free-an&wer replies to this question. 

Table 4-7 indicates that once again the need for com- 
puter equipment or installation is predominant. Forty-three 
percent of the institutions replied to this 'question; computer 

ERLC 4-14 



Percent distribution of administrators indicating that 
more than 25 percent of their colleges* facilities need 
improvement, by type of college 
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ble 4-7. Percent distribution of major construction or hardware needs not reported 
elsewhere, by type of need and type of college 





Type of college 


xype wx necsu 


institutes 


colleges 


Small 
compre- 
hensive 


Medium 
compre- 
hensive 


Large 
compre- 
hensive 


Total 


iBputer equipment or' 
installation 


75 


75 


87 


64 


72 


74 


W buildings or class- 
rooms 


25 


37 


. 22 


38 


38 


33 


bpratories 


15 


33 


34 


30 


35 


31 


boratory equipment 


10 


4 


20 


4 


0 


7 


c*iinery 


0 


0 


15 


11 


33 


11 


ray or cardiology 
eqxiipment 


6 


0 


0 


13 


0 


4 


inics 


2 


0 


0 


0 


17 


2 



te: Percentage in each category is based on the number of institutions replying 
to this question. 
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equipment or installation was mentioned by almost three-fourths 
of theae respo^^dents as being a primary need, with new buildings 
or classroom and laboratories beinj mentioned by approximately 
one- third. 

4.3-^4 Library and Instructoional Media Materials 

Question : How adequate are the .instructional media 
available to this campus in facilitating 
science instruction? 

> 

The analysis of responses to this question shows that 
there are marked, differences among the types of colleges Over- 
all^ however, private colleges are least satisfied with their 
libraries and media materials, and medium comprehensive institu- 
tions are most satisfied. . 

From Figure 4-2 it can be seen that the three classes 
of public comprehensive colleges seem to have more adequate book 
collections, while technical institutes and private colleges are 
relatively less satisfied with theirs. With regard to discipline- 
orientecL journals, however^ technical institutes are more satis- 
fied than the other schools. 

In general, institutions are least satisfied with the 
adequacy of their audiovisual materials. The comprehensive col- 
leges, however, are more satisfied with their facilities for audio- 
visual instruction than are the other types of institutions . 

These patterns probably reflect the better funding 
available to pi:iblic institations . The comprehensive piiblic col- 
leges require adequate library and instructional media materials 
in xoany educational fields for the wide variety o^ students they 
attract. The technical institutes, while almost entirely publicly 
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^^^'?]Pi9ttr* 4-2. Administrators' assessment of the adequacy of their colleges 
> instructional media: mean ratings, by type of media and typ. 

I^^:":-"' . of college 
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Totally ^ 
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Partially 
adequate 
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Cofflp lately 
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5 
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Tadmieal institutM 










(3.3) 


Private eollmqcm 
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Privati^ colleges 
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figure 4-2. 



AxiodLnistrators ' assessment of the adequacy of their colleges' 
instructional media: mean ratings, by type of media and type 
of college (continjaed) 



Typ* of colleg* 



Totally 

1 



TOTAL 

Tacmlcal inatitutM 
Privat* eoll«9M 
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vol 



TOTAL 
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Private collegMi 
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LacQa c owprahana iva 



Completely 
adequate 




f3.6) 
(3.5) 
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(3.4) 
(3.9) 
(3.8) 



(3.3) 
(3.1) 
(3.3) 
(3.1) 
(3.6) 
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AdBftinistratora * assessment of the adequacy of their colleges' 
ins tmctional inadia: mean ratings, by type of media and type 
of college (continued) 



Totally 

1 2 



Partially 
adaquate 
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SoTtwafv* 

HaidMra 
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, Software 
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Software 
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Plgiire 4-2. Aamlnlstrators ^ assessment of the adequacy of their colleges' 
instructional media: ^ mean ratings, by type of media and type 
of college (continued) 
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(3.4) 
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supported, specialize in technically oriented literature, to the 
possible exclTOsion of more general books and joiirnals. 



4.4 Faculty Development 

Quest ' lon : Whc^t percent of the science faculty has r. 

cri-t-Lcal need for improvement in each of the 
following aspects of teaching? 

Knowledge of content in teaching fiel^ 
Teaching methods (including instructior-al 
m^dia) 

Practical work experience related to 
. , field of teaching ■ 

Attitudes tcward teaching 

For. each of the four aspects , respondents circled one 
of^^ive percentage categories, from "less than 20 percent" to 
"more than 80 percent" of the science teachers on their campuses. 
The majority of institutions indicated that less than 20 percent 
6f their faculty meihbers need improvement in these aspects . To 
provide an overall picture of faculty needs, median percents^ for 
each type of college are shown in Figure 4- J. 

" Teaching methods and practical work experience were 
identified as the aspects of teaching xp.ost in need cf improvement- 
Knowledge of subject area content evidently is not of great con- 
cern, according to administrators, nor are attitudes toward 
■teaching. Even for the two aspects specified as being most in 
need of improvem--nt , however, only about 29 percent of all faculty 
members were identified as being deficient in. teaching methods 
and 26 percent as -needing practical work experience. These 
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median pe' ::ent of 20, for example, means that half or more of 
all institution^ indicated that 20 percent or more of their 
facility need improvement. 
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Pic,u-re 4-"3. . Percen-^ distribution of administrators indicating that 
scie:;ce faculty members need improvement in teaching: 
median estimates / by aspect of teacning and type of 
college 



Aspect of . teaching 
needii^ IntproveMent 

Knowledge of contgnt 
TOTAL 

Technical institutes 
Private colleges 
Small conprehensive 
Nediun comprehensive 
Lar^ coHiprehej.^Liive 

Teaching methods 

TOTAL , 
Technical institutes 
Private colleges 
Small conprehenr^ive 
Medium comprehensive 
Large comprehensive 

Practical work experience 
TOTAL 

Technical institutes 
Private colleges 
Small comprehensive 
Medium comprehensii e 
Large comprehensive 

Attitudes toward teachifx? 
TOTAL 

Technical institutes 
Private colleges 
Small comprehensive 
Medium comprehensive 
Large comprehensive 
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^^-^ (13S) 



^^^^^^^^^^^^^^^^^^^^ 
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(48S) 



(27S) 



^^liaffi^^^^l^^^as^cy*^^^^^ (3155) 
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(23S) 
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figures do not indicate serious concern on the part of administra- 
tors regarding the quality of their faculty. 

There are^ nevertheless, important differences among 

the' various institutions. As a group, adiuinistratcrs in the 

> 

small comprehensive colleges estimate their faculty needs as less 
than any of the others. Technical institutes rate themselves as 
having the largest percentage of teachers in need cf improvement, 
followed closely by large comprehensive colleges. Both technical 
and large. comprehensive institutions apparently are concerned 
about lack of pra^ical experience, with 40 percent of their 
faculty reported inNneed of such experience. — - 

Question : Which of the following options would be 
most effective *in meeting the need for 
faculty improvement in science instruction 
for each of the teaching aspects [listed 
in the preceding .question} ? 

Following the question on the extent of faculty needs 
was this question, which sought to identify preferences of admini- 
strators for different approaches to strengthen teaching. A 
number of well established methods for supplementajry training of 
teachers \^ere presented, and respondents were asked to circle 
.those they thought would be most effective. Most of these methods 
have been used in prior National Science Foundation teacher educa- 
tion programs . . They are : 



i 



In-service prorrams, with the teacher attending 
part-time during the school year; 

Academic year programs, with the teacher on leave 
from the school or college and attending a univer- 
sity full-time ^ 

Academic year programs of short but intensive dura- 
tion, such as NSF's Chautauqua Program., v;here 
faculty attend for two or more long weexends and 
have follow- through assignments; 



Sraimer programs lasting most of the siimmer, such 
as the familiar and very popular Summer Institute, 
which no longer exists; 

• Summer progr^ams of short duration (two to three 
weeks) ; 

• Self -study materials; 

9 Attendance at professional meetings; and 

• Access to profsssional literature. 

Administrative responses to this question are presented 
in Figure 4-4^ which shows thie preferences of the various colleges 
for helping teachers to improve their classroom performance. 
Responses to this question do not reflect directly the respondents * 
estdlmates of teachers' needs ^ but rather 'indicate their judgments 
as to how effective each apprpach would be in their particular 
situations. The figure shows the percent of cpllege administrators 
who indicated any approach at all as like'^y to be effective. All 
eight of the approaches find support in at least some areas by 
one or more types of colleges* The most positive responses come 
from the technical institutes and large comprehensive colleges. 
These two types of institutions rate practically every option 
as being effective in meeting their needs for faculty improvement. 
Conversely, private colleges do not rank these options as being 
particularly effective for their needs . 

When -administrators were asked to comment on the most 
effective ways to improve faculty members' knowledge of content, 
summer institutes and academic year institutes wei4-. highly 
recommended. Even greater approval was given to attending pro- 
fessional meetings and having access to professional literature 
to improve knowledge of content. ^. 



Part-time in-service sessions c'nring the year received 
very high approval as a means of improving teaching methods . 



gure 4-4. 



Percent distribution of admi^istrarors ' preferences for faculty 
improvement r by iiaproveiuent option and aspect of teaching 

K: jwledge of content 



Option for faculty 
ioprovaaent 



OS 

I 



v«ervice, part-tijue 
fddeadc ye8r» fulI-tiM 
radevic yeart short period 
jM»r, full-time ' 
mmtf short period 
fir study 

ttend professional Meetings 
rcess to professional literature 



20% 



60X 



Option 



i 



20S 

i 



Teaching methods 



40S 



60Si 



SOS 



«^«ervice« paTt-tiiw 
w de^oy 'year, fuli-ti«e 
rademic year, short period 
mert full-tiv^ 
Mery short period 
df study 

:tend professional meetings 
rcess to professional literature 



^^^^ 



lb. 



ERIC 



Figure 4-4. Percent distribution of administrators' preferences for faculty 

improvement, by improvement option and aspect of teaching (continued) 
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In-service prograons are the^JBSost preferred method (74 percent) 
for every aspect of teaching rated in this question. In-service 
programs also ar^ seen asyiltost useful ±n improving attitudes 
-toward teaching, e^pecj^ly^ by technical institutes and large 
comprehensive colleges. Small comprehensive institutions, how- 
ever, do not share in this opinion. Administrators in technical 
institutes and large comprehensive colleges believe that the best 
way to i2i5>rove practical work experience for their faculty members 
is through full--time sumimer programs and part-time academic year 
programs. 

Of all the options suggested in response to this ques- 
tion, self -study seems the least useful to these respondents. 
Short, intensive study programs during the academic year, such as 
the National Science Fo\indation's Chautauqua Program, do not evoke 
much enthusiasm among these administrators, even for increasing 
knowledge of content — the purpose for which the Chautauqua 
Program was formulated- 

Question : During the Zast five years^ what percent 

of the science faculty has taken advantage 
of opportunities for self "improvement such 
as those tist^.d in Question 7? 

This question indirectly provides an estimate of admini- 
strators ' perceptions of the^ percent of faculty in nead of improve- 
ment. Figure 4-5 shows th^t 75 percent of the technical institu- 
tes estimate that more than^O percent of 'their science faculty 
me mbers participated in some sorr of self- improvement activity in 
the last five years. This response is somewhat contrary to the 
response to the earlier question in which technical institute 
administrators indicated a greater need for faculty self -improve- 
ment than did the other types of colleges. Small comprehensive 
colleges estimate the lowest proportion of faculty recently in- 
volved in self -improvement^ and they earlier indicated the least 



Figure 4-5 • 



Percent distribution of - administrators estimating that more 
thaiii 60 percent of their colleges' faculty members engaged 
in self -improvement activities in the last five years, by 
type of college 
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need for such activities. The responses of large comprehensive 
institutions are more consistent with their earlier responses , 
which showed a relatively great need for faculty sel f -improvement ; 
in only 22 percent of these colleges had 60 percent or more of 
the faculty recently participated in any self-improvement activ- . 
ities . 



4.5 Use of Part-Time Faculty 

Question : Please check the single most -important 
reason for using part~time faculty for 
teaching in the science fields at this 
college. 

i 

Question : /what percent of the faculty members (i,e.y 
I head count) teaching in scientific fields 
/ at this college campus are part-time? 

/ 

Question : What percent of the course sections in 

~ scientific fields is taught by part-time 
instructors? , 

/ 

The number of part-time faculty hired to supplement the 
full-time staff can be an index of the sapply of qualified fuxl- 
time teachers available. There are other reasons for using part- 
time faculty, however. These are listed in Table 4-8. 

The most frequently cited reason for employing part- 
time faculty is an excess of course sections not great enough 
to justify hiiing additional full-time faculty members (54 per- 
cent) , followed by the necessity for saving on instructional 
costs (22 percent) - However, small corapreh'snsive colleges indi- 
cated that the reason for a sizable proportion of t.ieir part- 
time hirings is to acquire the specialized background required 
for teaching certain courses, which is not available among the 
full-time faculty. Technical institutes were decidedly differ- 
ent in their responses. They less frequently reported excess 
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e 4-8. Percent distribution of colleges' most important reasons for using part- 
time faculty, by reason and type of college 





Type of college 




Reason - 

* 


Technical 
institutes 


Private 
colleges 


Small 
compre- 
hensive 


Medium 
compre- 
hensive 


Large 
compre- 
hensive 


Total 


ons, insufficient to 
stify another full- 
ne instructor 


40 


64 


47 


62 


61 


55 


-time instructor not 
ailable 


0 
0 




1 






6 


se rec[uiring specxai- 
5d background not 
ailable among full- 
ne faculty 


* 

4 


6 


19 


9 


7 


0 
7 


Bsary to save on 
sts of instruction 


24 


22 


19 


22 


25 


22 


r 


24 


0 


7 


3 


3 


7 



: Column sums may not total 100 because of rounding. 



CQiirse sect:ions as a reason (39 percent) than did the other types 
of colleges, and more frequently reported "Other" reasons. These 
^ •other" reasons are 1) that regular faculty members are reluctant 
to teach evening coxirses, which are common in two-year colleges^ 
and 2) that part-time faculty members come from industry and 
hence are more familiar with the latest developments in their 
fields • 

^The number of part-time faculty members was reported 
eis the percent of all facility members teaching in scientific 
fields. Table 4-9 shows this per-i^ent as a median for the five 
types of colleges. Although the meo'an percent for all colleges 
is 20 percent, they xang^ from 1^ percent for the small oompre- 
hensive schools to 29 percent for large comprehensive institu- 
tions • 

The percentage of class sections taught by part-time 
faculty, however, is not large, according to the administrators. 
Table 4-9 reports these percentages also as medians for the five 
types of colleges* For all colleges, the median percentage of 
class sections taught by part-time faculty is 11 percent^ wiLh 
large comprehensive schools reporting 16 percent and small compre- 
hensive schools reporting 8 percent . 

4 ,6 Stud:^nt Needs 

4.6-1 Basic Skills and Other Needs 

Question : [Five basic skills and 10 other needs] have 
frequently been identified as needs of stu-- 
dents in two^yeo j colleges . Identify . those 
student needs that are of particular* conaevn 
on this campus. (Rank • . . items aocovding 
to their pvioTi±iy,^beginning with 1 <ls 
highest.) 

^ 1 
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Table 4-9 • Median percent of faculty that is part-time^ and 

median percent of class sections taught by part-time 
faculty/ by type of college 



Type of college 


Percent of 
part-time 
f aciiltv* 


Percent of 

class 
sections** 


Technical institutes 


27 


9 


Private colleges 


18 


9 


Small comprehensive 


14 


8 


Medixan comprehensive 


21 


13 


Large comprehensive 


29 


16 


Total 


20 


' 11 



*Each figure indicates the percent of part-time 
faculty employed by half or more of each type 
of college. 

**Each figxire indicates the percent of class 
sections taught by part-time faculty in half 
or more of each type of college. 
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As the question indicates, the needs of students were 
classified as two types — btasic skills and an assortment of 
other needs frequently requiring i^l5>ro^faments . Most of the needs 
lis-ted were mentioned by at least some of the administrators, 
llzmguage and mathematics skills seem to cause nearly unanimous 
concern. "Fig^^ of college administrators 

indicating first priority for each need, for all colleges com- 
bined. Priorities were assigned separately to basic skills and 
to the other needs. Langauge skills received 56 percent of the 
administrators' firsi; priority ratings among the basic skills, 
followed by mathematics skills (24 percent) and study skills. (14 
percent) . The two most important of the other needs are oppor- 
tpnities for practical experience (27 -percent) and counseling 
for careers C25 percent) . Only '■small percents of the respondents 
assigned first priority to any of the other items. 

Figxire 4-7 .offers a comparison, for all coller,es com- 
bined, of priority rankings for the basic skills and for the 
other needs. In this figure, priority 1, 2, and 3 rankings are 
shown. Clearly apparent is che c-Tr>iaant position given to 
language skills as a first pric-ity However, the sum of the 
three priority levels shows that language, mathematics, and 
study skxlls all elicit major concern, receiving one of the 
top three priority rankings from 8C percent to 93 percent of 
the adfoinist-j-ators . 

/ \ 

Ttoiong the other needs, the s^mi of the top three rank- 
ings ~ shows the importance given practical experience and career 
.counseling; about 50 percent of the college administre ors ranked 
both in the top three. Almost no support was indicated for 
advanced courses or for honors courses as priority items. Addi- 
tional data on student needs, shown by type cf colleges are 
located in Appendix o. / 
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Figure 4-6. Percent distribution of administrators indicating h 

student needs , by type of need 
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gure 4-7. Percent ^distribution of administrators indicating first, second, and third priority 
student needs, by type of need 
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{ 

4.6.2 Encouraging vtoiaen. Minorities/ and the Handicapped 



Question : What methods does this college use to 

encourage the enrollment 'of the fo llowing 
student groups [women^ mvnoritves , handi-- 
capped] in science and technology? (Circle 
[any of seven alt^^r^natives^ including 
'Nothing '^special '] that apply . } 

Responses to this question were provided by utilizing 
a checklist of recozomended practices for dealing with the special 
needs of these groups.* The extent to which the colleges encourage 
the groups through application of these techniques is reported in 
Table 4-10 • 

Somewhat less than half of all colleges (46 to 47 per- 
cent) reported that attention is paid to recruiting women and 

minorities in the sciences anc technology, while only 28 percent 

i 

reported efforts for recruiti: the handicapped. When specific 
measures were reported r about half of all colleges stated that 
the}' have both institutional policies and faculty sensitive to 
the needs of the three groups. However, special c6 rses tailored 
to the needs of the groups and auxiliary personnel Airained to 
assist them were less frequently mentioned. 

Large differences occur among college types in this 
area. Consistently, for all three groups and for all items, the 
large comprehensive colleges lead the others, frequently by wide 
m<*xgins • With equal consistency, the small comprehensive schools 
are the lowest, sometiir as by very wide margins , altliough on a 
few items the private colleges are almost as low. 

One option that was checked about one-fourth of the 
time is 'Nothing special.' This response represents the opposite 
of ,posiMve measures, and its reported proportions are inversely 
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Table 4-10. 



Percent distribution of colleges reporting positive 
measures to en ::ourage enrollments of three student 
groups in science and technology, by method of en- 
couraging enrollment, student group, and type college 



WOMEN 



Method 


Teciinical 
institutes 


Private 
colleges 


coxri>re- 
^hensive 


Medium 
coxnpre** 
hensive 


Large 
compre- 
hensive 


Total 


Recruitnent ^ 


54 


38 


A *a 

HO 




W V./ 


47 


Special 3 courses 


2o 




mm 


45 


48 


29 


Faculty sensitive 
\ to needs 


73 


42 


23 


50 


74 


50 


\ 

Institutional 
policies 


50 


28 


26 


56 


83 


48 


Axuciliary personnel 


33 


12 


6 


32 


49 


26 


Nothing special 


10 


41 


33 


20 


10 


23 






MINOKITII" 








Recrxiitment 


37 


57 


36 


/ 




46 


Special courses 


24 


10 


0 


29 


42 


• 21 


Faculty sensitive 
to needs 


47 


51 


33 


47 


69 


48 


Institutional 
policies 


62 


44 


34 


57 


85 


55 


Auxiliary personnel 


28 


16 


1^6 


36 


55 


30 


Nothing special 


19 


34 


34 


20 


6 


23 




HANDICAPPED 


_^ 

Recrui ♦anent 


44 


16 


19 


22 


48 


28 


ope gjlcljl. y^kj vu. ^ ^- 


23 


0 


7 


19 


29 


16 


Faculty s sirive 
to needs 


57 


/ 

32 


16 


41 


65 


43 


Institutional 
policies 


57 


18 


26 


55 


82 


48 


Auxiliary personnel 


45 


0 


9 


33 


59 


29 


Nothing special 


23 


51 


40 


20 


4 


27 
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1 

related to the proportions of the positive measvires for each of 
the college types. The exception is 'private colleges , which happe? 
to have a high proportion of both women and black students in 
science courses r but which reported no unusual measures to recruit 
them. 

Queation : Has th^ college provided for phy sical access 
of handicapped students to science and tech-- 
notogy classes? 

The replies to this question are shown in Table 4-11 • 
About two-thirds of the colleges have provided partial physical 
access for the h2mdicapoed and another one-fourth, complete 
access. Private colleges are least in compliance, with about 
one-third reporting no provisions at all for access for handi- 
capped students to physical facilities. 



4.7 Unmet Needs : Programs Needed but Not Offered 

Question : List the programs or curricula in science 
and technology not now offered on this 
compus for which a need has been identified 
in your community. Alsc indicate status of 
p lans for introducing the program. 

' - The responses to this question may be viewed as indica- 

tors of the unmet program needs of two-year colleges / as distin- 
guished from assessment of inadequacies in pr^ ent programs. The 
fields that were listed mosr frequently are presented in Table 
4-12. Once again, computer sciences h^ad the list, with unspeci- 
fied industrial and engineering technologies- following. Programs 
in health-related occupations and in nursing are close behind. 
Specific technologies are led by chemical technology, electronics 
technology, and agricultural t -hnologies. 
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e 4-11. Percent distribution of colleges providing physical access for 
•handicapped students, by degree of access provided and type of 
college 



ee of 
cess 


Technical 
institutes 


Private 
colleges 

V 


Small 
compre- 
hensive 


Medium 
compre- 
hensive 


Large 
compre- 
hensive 


Total 


lete 


21 


12 


39 


28 


36 


28 


ial 


63 


54 


61 


70 ' 


64 


64 


at all 


16 


34 


0' 


1 


0 


8 



Table PrograiTtS or curricula identified as needed ?^ut not 

now offered r by 10 educationc^l fields most frequently 
mentioned; all colleges combined 



Field 


Number of times 


Computer sciences 


16 5 


Industrial technologies, gene ^1 


^ 04 


Engineerlng'^^technologles/ gene^ il 


95 


He^alth related occupations/ general 


94 


Nursing 


82 



Chemical technology 
Premed program 
Electronics technology 
Agricultural technology 
Dental hygiene 
All other fields combined 
Total, all fields 



73 
59 
55 
54 
52 
1,066 
1,899 
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Por the broad curriculum areas, the technolc^iea (both 
industrial and engineering) were mentioned 42 percent of the tirae 
by all schools combined, as shown in Table 4-15. Health-related 
occupations are a distant second, with 22 par cent, of the schools 
indicatirx. a need for programs in this field. Unmet needs were 
not register ^d in the basic sciences, perhaps because they have 
been an integral part of college curricula since the beginning 
of the two-year college movement. 

Table 4-13 also highlights similarities and differences 
among college types. The heavy emphasis on health- and technology- 
related occupations is especially evident among the small and 
medixam comprehensive college- Large comprehensive institutions 
and technical institutes also indicated a sizeable ne-d ^or 
technology programs. 

Because of the large number of individaal technologies 
that potentially couJd have been listed, the sum of these re- 
sponses obscures the fact th^ - the single most needed program is 
computer sciences (which was not included among the technologies) . 
It leads the list for medixom comprehensive and private colleges 
and is high in the rankings of other types of institutions. 

The colleges also were asked to indicate the status of 
their plans for introducing new programs by checking or-e of the 
following : 

• Definite plans e: -at; 

• Plans are ant: -xpated or xmder development, or 
« No plans anticipated. 

As shown in Table 4-14, the status of -he col- 3ges 
p]-ns varies from little anticipated action amonc snail compre- 
hensive and private colleges, -o more advanced pic :ing amorg 
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le 4-13. Programs or curricula identified as needed but not now offered; by broad 
curriculum area and type of college 



< 


'fype of college (percent of 


tiirjs mentioned)* 


Total, all schools 


Broad curriculum arsa 


Technical 


Private 


Small 
coinpre- 
hensive 


Medium 
cmpre- 
hensive 


Large 
compre- 
hensive 


■ 

Nuirber 
of times 
mentioned 


Percent 


^ — — - 

iculture and natural 
esc/urcch; 


18 


0 


11 


4 


6 


150 


8 


logical sciences 


1 


16 


2 


9 


1 


lir 


6 


puter and information 
ciences 


5 ' 


28 


5 


9 


4 


165 


9 


ineering 


0 


16 


0 


0 




42 


2 


eral science and i nterdii- 
Lolinarv S'^ipnces 


0 


U 




1 


1 


10 


1 


IrlUnfcJLCS 




n 


Q 


1 




10 


1 


?i no 


1 


14 


5 


4 


3 


82 


4 


sical sciences 


u 


Q 
0 


5 




6 

V 


72 


4 




4 


•J 


c 
J 


1 


1 


H i 




itural science, and in- 
jstrial technologies 


^ 54 


8 


59 


35 


46 


794 


42 


Lth related occupations 


17 


10, 


5 


34 


27 


411 


22 


il nuober of needed 
rograsts 


430 


214 


311 


673 


271 


1,300 




rage number per college 
o _ 


1.9 


1.3 


1,2 


1.6 


■1.7 


1.5 





Lua ERJC i jaay not total 100 because of rounding. 



Table 4-14. \ Percent distribution of colleges indicating status of plans to develop 
Niieeded programs or curricula, and number of programs needed, by type of 
wHege 





Type of r liege (percent)* 


Stacus 


Technical 
institutes 


Private 
colleges 


Small 
compre- 
nensive 


Medium 
compre- 

U AW A 1 t?Q 

nensivc 


•Ikirge 
compre- 


Total 


Definite plans exist 


39 


2 


12 


36 


27 


27 


Plans are anticipated 
or under development 


52 


60 


65 


53 


52 




No plans anticipated 


9 


38 


24 


11 


21 


17 


Nuinber of programs 
needed 


430 


214 


311 


673 


271 


1,899 



♦Column sums may not total 100 because of rounding. 



te^nic2<l institutes and medium comprehensi^ve schools . Private 

colleges ajre behind particularly in attempting to meet the needs 

that they identified; 38 percent indicated no plans, at a^Ll for 
new programs • 



4.8 Planning Process for New Courses or Programs 

^ — — ^ 

. Question : How many months does it usually take a 

proposal for a new course or program to gain 
approval through the college level ( includiri 
board of trustees)? 

Question : Once approval for a new course or program is 
gained at the college levels how many months 
does it take for any o ther approvals to be 
obtained? 
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Question : After gaining necessary approvals ^ how many 
rrfonths" does it usual "z/ take before students 
are enro lied in the first class? 

• « 

How long it ta'ces to obtain approval for a new course/ 

and tiien how much longer until the material is actually presented 
to^stjidents in a classroom, is a topic of much interest in two- 
year colleges. Of even greater interest is the airoant of time 
required to institute a new curricular program, which sometimes 
necessitates far-reaching changes in the structure of net only 
one department, but in other departments that must cffer support 
services and courses, and in the college as a whole. 

The approval process varies greatly among colleges. 
Internal administration procedures frequently are tied to faculty 
gqver nance, practices, with administration actions occurring both 
concurrently and qonsecutively with faculty procedures. With the 
large number of colleges dependent on state funds and state 
coordinating mechanisms, approval for new curricula is usually 
necessary at the state level as wejl. Funding for new courses 
or programs may be a separate issue from program approval; a 



proposal may bie approved substantively/ but not until fiscal 
plans are enacted can a college hire an instructor (or add to 
a faoult-v member's load) , use classroom space, and so forth. In 
additicy., there is the inevitable time lag between program ap- 
pi^val and fwding, and the enrollment of; students in cla^. 

Perhaps of greatest interest is the total length of 
time for the process . Table 4-15 presents estimates of the 
average nuaaber' of months for eaph component of the process , then 
adds them to sho^ the time lapse between the formal proposal and 
the start of actual instruction. For all colleges combined, the 
total time estimated for a new course from proposal to classroom 
is 9 months, and for a new curricular program, 18 months. Pri- 
vate colleges show the same length . time for new course develop- 
ment as the other school types but estimate about only one year 
for development of. a new curriculum. Small comprehensive schools 
anticipate about a year for a new course and two years for a new 
curriculum. Administrators in technical institutes also estimate 
£dt90ut two years for a new -cxirricul\am, although they allv->t less 
t>ime for a new course . 

Approvals at the local college level take more tirtie 
than amy of the other components — as much as a year for new 
curricula in technical institutes and small comprehensive colleges, 

rovals beyond the local level also take more time for techni- 
cal instxtotes^nd small comprehensive schools than for other 
college t^es. . 

One in^jortant point must.be noted. The process de- 
scribed above is merely the last stage in the development of a new 
course or curriculum. Before a proposal is submitted to begin 
the formal review proc^-ss, a great: deal of work usually has been 
•done by- faculty and often by administrative staff. A needs 
survey usually is taken at an early stage, once the basic idea-- 

ic • 



Table 4-15. Average number of months needed to gain approval for new courses and 

currihla, by type of college ' . 





Type of college 


Approval process 

\ 


Technical 
institutes 


Private 
colleges 


" Small 
compre- 
hensive 


• Mediuia 
compre- 
hensive 


La'rge 
compre-. 
hensive 


Total, 

.all 
schools 


Approval tnrougn uie 
college level 




* 

* 


f 




• 




flew CwUISc 

Nev curriculuiQ 


• 3.6 
11.7 . 


4.2 ' 
6.9 


5.1 
11.0 


3.4 
7.4 


5.1 
10.0 


4.1 
9.2 


Apgroval beyond the 
locai ct}.4iege ievex 








■ 






New course 

llou i^ni^Ti Pill lim 


1.6 
8.1 


2.0 
2.2 


' 4.3 

e.4 


1.5^ 

' 3,9 , 


1.4 
5.7 


2.1 
6.3 


Tine after approval 
until students are 
enrolled 














New' course 
Hew, curriculum 


2.7 ' 
6.0 


2.7 , 
3.8 


,2.2 
4.0 


3.1 
6.0 


3.4 

5.1 


2.8 


Total tiie between ini- 
tial proposal' and en- 
rollment 0* studerts 
in class (sum of above) 














New course 

New curriculum •• 


7.9 

25.8 


8.9 

12,9 


11.6 

' 23.4 


8.0 
19,3 


9.9 

20.8 


9.0 
17.9 



gains infolaial i^cceptance , Faculty members work to develop 
content and to determine feasibility, facilities, equipment, 
staffs and probable enrollment. Internal reviews usually are 
interposed at crucial check' points. This development effort 
actually may take longer than the formal approval proces The 
real elapsed time between first discernment of a need (especially* 
for a new curriculum) an^ its implementation in the classroom 
may well oe doxable the time estimated in the responses to these 
questions . 



4i9 Articulation with Fo^^^~Year Colleges 

Que at ion ; Does thie college aamyuB have fovmal arrange- 
mente with four-year aqilegea and/or universe 
ties for the trans fe^r of credits? 

Question : Eanjc the following [four} potential articula- 
tion problems for students transferring to 
four-year institutions from this college 
» ' campus, (Begin with 1 as most important; 

. if an item is not a prob'' 3m^ enter zero for 
the item. ) 

. Question : Are courses- in technology causing articula- 
tion problems different from those for 
science? If yes, please specify reasons. 

Two-year colleges have had problems, at least in the 
past, with the transfer of student credits to four-year colleges. 
' As larger numbers of two-year colleges have been absorbed into 
state systems and into state coordination networks in higher edu- 
cation, these articulation problems appear to be diminishing. 
aSi^ questiCons was intended to examine the status of 

sitxident credits transfer ability. 

As Table 4-16 indicates, 80 percent of all colleges 
reported that they have -formal arrangements with four-year instil 
tutions for the transfer of, credits. The responses range from 
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Table 4-16, Percent distribution of colleges having formal credit transfer ai^angements 
and experiencing articulation problems with four-year institutions , by 
articuiatioft issue and type of college , . 



1 


Type of college 


Articulation issue 

• 


Technical 
institutes 


Private 
colleges 


bmall 
compre- 
hensive 


Medium 
compre- 
hensive 


Large 
compre- 
hensive 


Total 


Fozial arrangements to 
transfer credits (per- 
cent answering 'yes') 


50 


82 


90* 


83 


92 


80 


Potential articulation 
problens: . 














Courses not accepted 
(percent answering 
•ia^rtant') 


67 


2 


27 


21 


21 


• 

28 


courses not credited 
toward major re- 
quirements (percent 
answering 'impor- 
tant') 


50 


24 


63 


44 


46 


48 


Courses considered 
upper^ division (per- 
cent answering 
'important') 


10 


• 22 


14 


sj 

15 


6 


■ 14 


Courses considered re- 
medial (percent an- 
swering 'important') 


15 


18 


23 


15 


13 


) 

• 17 


Technology courses cause 

problems (percent. 
■ answering 'yes') 


7 


16' 


41 


47 


62 , 


36 



92 percent of the large coniprehensive schools to 82 percent of 
the private colleges. The exception is technical institutes, 
with only 50 percent reporting formal arrangements. This last 
response is not »\irprising, since much of the curriculum in 
technical institutes is not intended for transfer to baccalaureate 
'programs. 

The most frequently reported problem is that receiving 
institutions accept science courses but will not credit them 
toward major requirements. Forty-eight percent of the schools 
view this problem as important, with 32 percent of them consider- 
ing it their nuniber one problem, and another 16 percent ranking 
it^decond. Technical institutes, however, reported that their 
greatest problem is that receiving institutions may not accept 
their courses at all. 

As to Krtiejther problems arise over trams fer of technology 
courses, the responses show that 62 percer of the large compre- 
hensive schools, and yell over 40 percent of both small and medium 
comprehensive col^leges, experience such difficulties. The most 
prevalent reason is that courses in the technologies are not 
coB^Mtrable to university coxirses and do not correspond with the 
core subjects (or even the specialties) that commonly apply to 
baccalaureate degrees. A physical science or math course given 
*in the context of a specific technology simply is not transfer- 
a2>le. Evsn four-year colleges specializing in technology impose 
difficulties in the transfer of two-year college courses because 
of the specificity of course content. One group in particular 
suffers from the' lack of transferability — the technology stu- ^ 
dents %*o wrjit to enter four-jaar programs in engineering, or 
less frequently, to enter one of the liberal arts or sciences, 
rrhere is no comparability of courses for transfer of technology 
eredxt:s in sncAi cases. 
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5. SCIENCE EDUCATION NEEDS IN TWO-YEAR 
COLLEGES: FACULTY PERSPECTIVE 



5.1 Overview 

' \^ Faculty members provided information on: 1) their 
personal experience and needs» and 2) needs in the educational' 

t 

£ield8 in ^ich they teach. They were requested to describe 
their past involvexnent in profeseional development activities 
and their present perceptions of their development needs. They 
identified stitcdent needs in two-year colleges. In addition , 
they evalxiateir the adeq\iacy of th4ir colleges* science education 
programs in their own fields and specified priorities for improv- 
ing the programs at their institutions. 

Data obtained from faculty members are presented in 
this chapter. The presentation is divided into sections, each 
beginning with the relevant qvestion or questions from the 
faculty questionnaire, which is reproduced in Volume 2, Appendix 
E. Some of the more detailed data are located in Appendix D of 
Volume 2. 



5.2 Past Involvement in Professional Development 



5.2.1 NSF Programs 

Question : Have you been a participant in one or more 
NaticnaZ Science Foundation institutes or 
other programe sponsored by NSF? 

If you. r ^^ered yes [to the above ques' ton]j 
ptease --.^ Zete the table beZow^ . • . [in- 
dicatin 1 ^lose in which you participated 
prior to :^ 0 and since 1970 . 
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Prom the iate 1950s to the middle l$70s, the National 
Science Foundation suppo/ted a major education program for teachers 
of natheinatic* and the sciences. "While this program was directed 
primarily to second^ry^chool teachers, a considerable number of 
two-year college teachers also participated. Moireover, a rather 
larg4,pexcentage Of two-year college science teachers originally 
were'high school teachers. Followup studies of NSF institute 
participants revealed that many who received graduate degrees in 
the sciences through NSF institutes became two-year college faculty 
numbers. Altogether', by the early 1970s, it is estimated that about 
half of all high.- school science and mathematics teachers had partic- 
ipated in at leaffi one NSF institute during their teaching careers. 

rrhe iJi5>ortance of NSF institutes and fellowships lies 
in the eiqphasis. placed 6n the subject matter of the disciplines 
they covered. The increased qualifications of institute graduates 
made them prime candicates for two-year college science departments, 
which during, t-he early 1960s were recruiting at a frantic pare to 
fLll staff positions in newly built commuTiity colleges. Two-year 
colleges thus were aiyle to maintain high faculty academic standards 
and at the same time build up staffs of experienced teachers. 

Faculty responses to the above questions are shown in 
Table 5-1 for lull-time and part-time faculty by college type and 
^ucationaX fie\d. Overall, about 30 percent of full-time faculty 
and 16 percent of part-time faculty participated in one or more 
NSF programs. The largest percentages of full-tiine faculty indi- 
cating participation in these programs are in mathematics (58 
percent), physical sciences (57 percent), and introductory biology 
(50 percent) . Also of interest is the high participation rate of 
part-time faculty in the same educational fields: 51 percent for 
mathematics, 55 for introductbry biology, and 31 percent for physi- 
cal sciences. The fields showing low^r full-time faculty partici- 
pation rates \are: the social sciences (20 percent), engineering 

I9i 
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Table 5-1. 



Percent distribution of faculty who have participated 
in one 'or mere NAtional Science Foundation institutes 
5tiOr other programs, by type of college, 'educationaL 
field,, and f ull-/part-time status 



Type of college 

Technical institutes 
Privatc\^ colleges 
Snail co^rehensive 
HeditBtt compreliensive 
Large comprehensive 
Total 



Educational field 



Introductory biology 
Health sci^ences 
Other life sciences 
PbQfsical sciences 
Engineering jmd technology 
Mathematics 
Computer sciences 
_Sociall sciences 



Total 



Status 



Full-time 



Part-time 



20 
39 
44 

33 
28 

30. 



50 
3 
39 
57 
19 
58 
10 
20 
-30 



14 
17 

7 
23 

9 
16 



55 
0 
13 

31, 

0 
51 
27 

3 
16 



and technology (19 percent), computer sciences (10 percent), and 
health sciences (3 percent) . By college typo, the largest propor- 
tions of full-time faculty with NSF program backgrounds are from 
small^omprehensive schools (44 percent) and private colleges (39 
percent) . 

« 

The specific types of programs in which these faculty 
loembers participated are listed in Table 5-2 separately for full- 
and part time faculty, by educational field. The proportions of 
particit' -'S before 1970 and since that year indicate how recent 
faculty involvement in these sources of self -improvement has been. 

Of the full-time faculty, a substantial proportion now 
teachi^ig introductory biology, physical sciences, and mathematics 
in'two-year colleges has participated in summer institutes. Those 
in the same fields also have participated frequently in academic 
yeat institutes. Science facvty fellowships were reported by 
those now teaching introductory biology and physical sciences. 
Participation in Chautauqua conferences has been distributed 
fairly evenly an»ong those teaching in the traditional four-year 
college disciplines (introductory biology, other life sciences, 
■physical sciences, mathematics, and social sciences). Except for 
the Chautauqua conferences and in-service institutes, involvement 
in iii5>roveinent activities since 1970 is lower than before that 
year. 

The participation patterns of part-time faculty roughly 
parallel those of full-time faculty for summer institutes in four 
fields: introductory biology, mathematics, physical sciences, 
and other life sciences. 
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■'iile 5-2. Percent distributioiv of faculty participating in NSF pro.grains, by type of program, 
1 ; . eduC'^tional jizU] and full-/part-tijne sta^s 



Tjfp^^of progm 
, and statos 



intro- 
biology 



.Gunner institutes 

Pall-tiw 
' Part-tfae 

" AcadiBictear 
institutes 

Ml-ti»e 
Part-tiie • ' 

'Ii)-sarvice ; 
. institutes 

. . Ml-tiae 
Part"tiBp 

Science faculty 
' fellowships 

• ' * . 

Full-tiie * ' ; 
' Part-time 

duntffi^qua 
conferences 

• Puil-tiae 
■ Part.-ftine 

Other. ; 

: PuU-tiae 
Part-tiae 

ERiC^- — 



Educational field 



43 
55 



33 
0 



8 

b 



18 
55 



13 

.0 



'5 
0 



Health 
sciences 



■Other 
life 
sciences 



Physical 
sciences 



Engineering 

and 
technology 



1 
0 



0 
0 



0 
0 



25 
13 



^ 0^ 



0 



12 
0 



2- 
0 



42 
20 



15 



15 
6 



14 

0 



6 

0 



11 
0 



5, 
0 




Mathe- 
matics 



Computer 
sciences 



50 
49 



13 
11 



15 



0 
0 



^ . . 0 



0 

'0. 



Social 
sciences 



10 
0 



1 

0 



1 
0 



Total 



Before 



1970 



12 

7 



5 
0 



1970 
and 
later 



8 
0 



5.2.2 Programas Not Supported by NSF 



/ 



Queation : Since 29?0, have you participated in profes- 
eional deveZopTnenp pr'ograms or activities 
not supported h-i*- the liationat Science Founda- 
tion? 

If you answered YES . . please indicate 
the types of programs] . 

Nearly two-thirds of all full-t-ime faculty in the study 
arid neaarly one-half of the" part-time faculty reported pa.rticipa- 
tir-.g since 1970 in programs not supported by NSF. Table 5-3 shows 
the extent of this kind of participation by college type and edu- 
cational field. For all subgroups the participation rate is high. 
Only the full-tiiae faculty in small comprehensive schools .falls 

-below 50 percent*; part-time faculty in these colleges, however, 
participated at a rate of 72 percent. The participation rates 
araong^f^QX^^iine faculty do not vary greatly by educational yfielc. 
They only range from 69 percent of the faculty in engineering and 
tedErooiogy to .51 percent of the facility in Introductory biology. 
For paJTt-tiine faculty the vairiation is greater. Other lirfe 

: sciences of 86 percent participation, and mathematics 

facuiti^ aire the lowest with 3l percent. 

TSie' types of programs attended by faculty members are 
sainiBarized. in Tatole 5-4 Attendance rates for institutes or- 
ext<Mid€id conferences sponsored; by scholarly -groups (39 percent 

faculty) exceed by a considerable n^rgin the 
''^'^^f^^-^-i'^R. nf pTogi-ams sponsored by Federal agencies or private 
)c ^i*An si^r^y ttexib inost often mentioned (37 percent) is formal course 
^votk':!!^^ universitie^at the individual *s own expense, 

ani- educational fields. Twenty-two per- 

; cent of full-time faculty, led by those in engineering and tech- 
jis^Li^ reported practical work- experience 

in re^'0van-t fields. The Programs attended by part-time faculty 



Table 5--3*- Percent distribution of faculty ""participatirg 

since 1970 in professional development programs 
not supported by NSF, by type of college^ educa- 
tional field, and full-/part-time status 



Type of college cuid 
educational field 


Status V • 


Full-time 


Part-time 


Type of college 
; Technical institutes- 






58 


51 


Private colleges 




36 


Sxnall Qomprehensive 


44 


72 


Medium comprehens i ve 


68 


51 


Large comprehensive 


66 


42 


Total 


63 


48 


Educational field 






Introductory biology 


51 


54 


Health, sciences 


58 


43 


Oth^r life sciences 


68 


86 


Physical sciences 


63 


58 


Engineering ^and technology 


69 


45 


Mathematics 


60 


31 


Computer sciences 


57 


64 . 


Social ' sciences 


61 


46 


Total 


63 


48 . 



Cable 5-4. ■ •percent distribution of faculty participating in non-NSF programs since 
1570, by type of prograki educational field, and full-/part-tine status 





Educational field . 




Typ6 of progm ; 
and status 


Intro- 
ductory 
biology 


Htaltb 
sciences 


Other 
life 
sciences 


Physical 
sciences 


Engineering 

and 
technology' 


Mathe- 
matics 


Coinputer 
sciences 


Social 
sciences 


Total 



^ Institutes or extended 
conferences sponsored by 
a Federal agency other 
than NSF 

Full-tioe 
•Part-tiae 

Institutes or extended 
con£erence8 sponsored by 
industry or a private 
foundation- 

Full-time , ' 
Part-tine 

Institutes or extended 
confidences sponsored by, 
professional associations 
or other scholarly groups 

: FuU-tine 
Part-time 

Fomal course worlt at a 
college or diversity 
independent of outside 
i^nsorship 

Full-time , ■ 
si Pairt-time ' 

■■■■■ • ,0 , 

^f-stttdy courses 

^.. 'Full-tiBe ■.: 
r:>art-ti»ie . . : , 

fllractical work experi|^ 
in a relevant field. 



'k 

i::lidl-titte. 
lifPart-tiae 

|S|all-tia« 
|';',?art:j-tiae 



24 
0 



22 
5S 



30 
55 



13 
55 



3 
0 



21 
55 



3 
0 



18 
17 



26 
26 



53 
43 



40 

, 0 



?4 
' 0 



24 

17 



21 
13 



47 
72- 



38 
73 



12 

0 



19 
59 



5 

28 



23 
14 



16 
12 



29 
40 



35 
14 



18 ^ 
9 / 



16 
19 



10 
4 



25 
28 



28 
24 



28 
21 



21 
16 



20 



26 

, 7 



41 
5 



18 
9 



24 

0 



28 

0 



33 
0 



27 
50 



21 




13 
12 



12 
21 



38 
30 



41 

.19 



7 

15 



26 
9 



15 
9 



18 
22 



39 
32 



37 

19 



22 
20 



1: RJ C gceategji totil awre tftin 100 because of Kultiple responses. 



^members are roughly the' same as those attended by full-time 
faculty, although there is wider fluctuation by educational 
fields. - ' 

It 'is not. possible from these data to determine the 
jie^^ kinds of activities engaged in. The 

mctilvi^ies may range from two- or three-day conferences to several 
weeks of intensive study, or from study of the content of a disci- 
plijQe to teaching methodologies* However^ an attempt to examine 
this: issue was made by asking faculty the following question: 

• • 

/ . Question : [Was] a substantial part of this program . 

. . • in the field of ' your current teaching 
assignment? 

The majority of respondents stated that the content 
was related to their teaching assignments, usually well over 
70 percent of the time etnd up to 90 percent of the time. The 
only exception to th'is^trend is formal course work at the indi- 
vidual "^s own expense ;^^o^ 22 percent of the full-time faculty 
oOonsidered the course content related to their teaching assign- 
ments. ^ 



5»3 Needs for Further Professional Development 

Question A : Are there substantial portions of this 
\ - . coui'se for which you feel you could be ' 

more adequately prepared? 

./ ^> 

Of ^he full-time faculty r 31 percent answered that 
there was at least one course they were teaching for which they 
felt the need for substantially more preparation. . The range 
by college type is from 2X percent for private colleges to 43 
percent for small comprehensive schools, and by educational 



field from 24 percent in mathematics to 39 percent in computer 
sciences. Part-time faculty cmswered yes to this question 24 
percent of the time, with very wide variation by college type 
and edu^tional field* . Table 5-5 presents these data. 

Question B : For your current teach-tng assignment, are 

th-ere areas or tnpias in science, or applied 
science in which you , feel the need for 
further professional development? 

This question asks for similar information, but in 
another context. _As shown in TcOjle 5-6, the proportion answering 
yes is eUaout twice as high as for Question A for full-time fac- 
ulty and fifty percent greater for part-time faculty. In the 
computer sciences, 81 percent of the full-time faculty stated that 
they felt this need, while the responses of faculty in the social 
sciences eure low, with 47 percent responding affirmatively. Of 
the faculty respondents ir. private colleges, 51 percent answered & 
in the- affirmative, the lowest percentage among all college types*. 

Question C : List the programs you feel you need for 
your professiondl development. 

* to five re- 
sppnses^ The replies, presented in Table 5-7, are of two kinds. 

|Byfeifi?:^st specif ic' or general course titles (e.g., 

iStiCTS-sferyr and the other is & list of 

general topics, such as more advanced or specialized courses , 

yoi^ These responses are presented separately 

i^iUxxM^^ of mention; the first on the list is the 

%tee Vtaii^^^ the largest number of faculty members: 

I ' >. I areas in science or tech- . 

^iialogy W clearly on the minds of most respondents . Educa ti on 
ijaisiat dxs^ percent of the responses, and 



T*ble 5-5. 



Percent ^distribution of faculty indicating need 
for substemtiaJ. preparation in "at least one 
course taught, by type of college, educational 
field, and full-/part-time status 



Type of college and 
. educational field 



Type, of college 

T^hnlcal institutes 
' Pri^vate colleges 
Small coisprehensive 
Medium comprehensiftre 
Iriftrge comprehensive 
Total 

Educational field 

Intxbductory biolocy 
Health sciences 
Other, life sciences 
Plorsical sciences 
IZngineering and technology 
Mathematics ■ 
Coaster sciences 
Social sciei^ces 
Total " . 



Status 



Pull-^ime 



21 
43 
30 
26 
31 



32 
35 
35 
2b 
29 
24 
39 
28 
31 



Part-tijne 



40 

38. 

7 
20 
24 
24 



0 

'15 
14 
33 
18 
10 
37 

P2 
24 



Table 5-6. Percent distribution of faculty indicating need 

for professional development, by type of college, 
educational field, and full-/part-tiine status 



Type of college and 
educatxonal field 


Status 


Full-time 


j Part-time 


Type of college 






Technical institutes 


56 






51 


25 
52 
38 
34 
35 


Sntall comprehensive 


66 


Mediian comprehensive 
Laxge comprenensxve 
Total 


69 
56 
61 


Educational field • 


- 

- 




Introductory biology 


69 


-55 


Health sciences 


71 


53 


Other life sciences. . 


77 


74 


Physical sciences 


55 


✓ ^ / 


£ngi^leerin9 and technology 


59 


• 26 


Matbematl(?8 / 


51 


21 


Computer sciences 


81 


27 


Social sciences _ 


47 


38 


Total 


61 


35 



20? 



Table 5-7. 



Relative frequency of facility choices of 
programs needed for f\irther professional 
development, by type of course and topic 
mentioned; all faculty combined 



Type of course and topic 



Relative 
frequency 
( percent ) 



Genere^.' etnd specific courses, by broad 
field, in rank order 

■ ' * . - 

Biological Science s 
Social sciences 
FbysicaQ. sciences 
Gco^ttter sciences 
Technologies 
Agriculture 
Education 

Health related fields 

Mathematics 

Nursing 

Konscience subjects 
Research in science 
Engineering 

General topics, in reink order 

Update education . 

Professional conferences and conventions 
More advanced r specialized courses 
Cuzxicvilum development 
Saibbatical cind study leave 



23.3 
S».4 
8.6 
7.2 



7, 
5, 
5, 
4, 



2 
1 
C 
3 



3.7 
3.3 
2.8 
1.4 
1.0 



11.2 
2.9 
2.4 
1.1 
.3 



Total number of . responses 



35,325 
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nonscience stabjects such as business and accounting received only 
three percent. The remaining responses are definitely in the 
sciences. These course needs obviously are related to areas in 
which faculty menibfers are teaching. The many coursefe listed in 
biological sr^ences are useful to teachers in several fields; 
those in mathematics may serve faculty in any of the physical 
sciences and technologies. Physical science courses are basic 
to many other fieids. Computer science courses are, of course, 
useful in any of^^e science or technology areas. 

Questi on llf you do not plan to participate] in any 

of the programs, you listed [in Quest^on C 

above], what are your reoja^rhs for not 
V planning to take this prpgram in the next 

year or two? 

Table 5-8 shows the various reasons given by those 
faculty respondents whose needs will not be fulfilled in the next 
year or so. Personal cost and a full schedule are the most 
frequent responses by full-time faculty, followed by travel 
distance and Conflicts in schedule. Part-time faculty responded 
at a lower percentage rate, with a full schedule being identified 
as their most important reason for- not participating. 



,5.4 V Dse of Part-Time Faculty 

r,,,.^, ... ^^^^^^^^^^^^^^^^ » '' * 

Question: What is the approximate percent of course 

sections taught by part-time faj:ulty on 

th-ia campus in vour teaahin<j f ^eldCsJ? 

Q uestion : How do you feel about the proportion of 

^ course sections taught by part-t-ume faculty 

on this campus in your teaching fields (s)? 

The use, of part-tixae faculty may be required for several 
reasons, as discussed in SecUon 4.5. Depending on situations in 



V, 



/Table 5-8. Percent distribution of faculty desiring professional 
* development prograxns but not planning to participate, 

by reasons for not*p2urticipating and f ull-/part-tiine . 
status 



Reason for not participating 


Status 


Full-time 


Part-time 


Izttend to take an alternative education 
^program 


3 


' 3 


Qiiality of program is iinsatisfactory 


3 


1 


I^rogram of fered too far away 


12 


5 


Personal cost to me would be too. great 


16 


6 


vp^ scncKiuxe wxjlx oe too xuxx 




15 


11 

* 


I*f college schedule or my other respon- 
sibilities conflict with the hours the 
program is offered 


13 


3 


The college would not allow release or 
compensatory^ time to attend 


6 


1 


other 


1, 


' 0 




210 



5-15 



individual colleges, the reliance on part-time faculty may be 
viemd by full-time faculty members as either beneficial or detri- 
mental to the educational program as a whole. Faculty members' 
perceptions of the use of part-time teachers and their attitudes 
toward this practice are explored in responses to these questions 
Results may be compared with administrator responses. 

Table 5-9 shows faculty estimates of the proportions of 
class sections taught by part-time faculty. Full- and part-time 
faculty estimates are shown separately. There is obvious dis- 
crepancy between the estimates of the full- and part-time faculty 
respondents, both by college type and by educational field. Part 
time faculty members estimated that nearly twice as many course 
sections are taught by part-time faculty as are taught by full- 
time faculty. 

Attitudes toward the perceived proportion of course 
sections taught by part-time faculty are shown in Figure 5-1, 
separately for full- and part-time faculty, Full-time faculty 
irs in all instances tended to rate the proportion of class 
sections taught by part-time faculty as slightly too high. 
However, part-time faculty in general tend to believe the pro- 
porl^on of courses taught by part-timers is closer to the "about 
rigftf category. In fact, part-time faculty members in small 
comprebensive schools, and in health and computer sciences, be- 
lieve that the proportion of course sections taught by part-time 
f euailty is slightly .too low. ' _ 



5.5 Faculty Participation in the Planni ng Process 

Question : In general, for individual courees on this 

■ ' aampus, what degree of reaponsibvlvty does 

a member of the full-time faculty have for 
•the following [seven] planning elements? 
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Faculty estixDates of percent of all class sections 
taught by part-time faculty (average percentage) , 
by type of college, educational field, and full-/ 
^ part-time status 



educational field 

* ■ ■ ■ 


Status 


Full-time 


Part-^time 


Type of college 




- 




15 


27 


private colleges 


18 


'26 


Sinall comprehensive 


12 


29 ' 


Meditzm comprehensive 


20 




Large comprehensive 




H At 


Total 




J D 


Educational field 








19 


21 


AeaJuui sciences 


21 


40 


WWdU6x X JL Jk SlV>XtSXiWrCSo 


13 


43 


JrllySxCax oCxeilw6S 


17 


25 


Engineering -and technology 


24 


46 


Mathematics 


23 


36 


Computer sciences 


29 


18 


Sooi^ sciences 


21 


. 33 


Total 


19 


36 
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Figure 5-1. 



Faculty raenibers • attitudes toward perceived pro- 
portion of course sections taught by part-time 
faculty, by type of college, educational field, 
and full-/part-time status 



Education^ field 



Introductory biology 




Riysical sciences 
Engineering and ♦'^chnology 
MsthsBStics 
Coaputer sciunces 



^ Ful.l-time faculty- 



Part -time faculty- 




Qu^iatton ^ In gensTal^ for a ourri'Outar proQvam ^ as 

oppoaed to an individua I couTse^ wha t degree 
' of reaponaibilitjj does a member of the^ full-- 

' ' *tim0 facutty on thi.a campus have for the 

following [four] planning- elements? 

'■■■■•* , . 

TraiddLtiotially, college faculty members play important 

.xoi€» in t^e processes of educational planning. These two ques- 

idia^ to ascertain how much responsibility two-year 

"pbliege faculty members have in the various aspects of educational 

i piaiming and technology, both 'for individual 

courses and for njbre <?ontplex curricialax programs. 

Estimates of degree of faculty responsibility were 
obtained by ratings on a five-point scale, ranging from complete 
responsibility to no responsibility at all. The 'd^ta in general 
sbow that faculty members view themselves as playing in^jortant 
roles in devfe loping iiew programs, as well as having a great deal 
of freedom in the planning of their individual courses . Avera^ 
ratings, of responsibility. for eac^ pleuining activity for individ- 
ual ccxirses and curricular programs are 'given in Figure 5-2. 
Only the average ratings for all faculty combined are shown 
because there was extremely little variation by educational field 
"or college type. 

The responses clearly show that two-year college facul-ty 
msnSaexs have a very central role in the planning and development 
of individual courses. For all activities except developing 
budgets, they indicated close to complete responsibility.* Budget 
development falls well below the midpoint level. 

The pattern for developing and plcinning new currici-'lar 
programs, however, is somewhat different than that for individual 
courges ■ ^Vc^^_S^rr\^ ^ t «=>vfq— p^f -F^rinl ty rp^sponsibility is loweqr, 
"^id~in one of the most critical areas — determining the need for 
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Figure 5-2, 



Faculty members' estimates of the degree of their 
responsibility for planning individual courses and 
■ curricular programs: average ratings, by area of 
responsibility 



^ ' * ' None 
tknm of r— ponsibility ^ 2 


Partial 
3 


Cotnplete 
4 5 


Individual ctxirses ^ ' 






Devaloping course outline, gpals j 




\ 

1 


(4.5) 


Developing syllabus j 




(4.6) 






(4.6) 


Selecting text | 




Designing or chorsing lab exercises | 




(4.6) 


Choosing own- teaching aethods 






(4.7) 


* 

Selecting equipaent for lab, exercises 






(4.3) 






(2.5) 


Developing budgets ' ' ^ 




Currictaar prograa 12 


3 


4 5 





Deteraining need for prograa 

Preparing cost estiaates . 

Outlining goals» defining stjdent 
' Skills and educational outcoaes 

Outlining prograa structure 




(3.3) 
(2.6) 

(3.7) 
(3.7) 



is only slightly above the midpoint level of 

v:;:..> Quaati^on : Save you participated in the planning of an 

' ^ ind^viduat oouree in this college? 

QuaBtion : Save you participated iji ptanning a curricular 
projfram in this college? 

^ \ '.>'>•'•' , ' ' . ■ ■ . ' 

As Table 5-10 shows » 92 percent of the full-time faculty 
isntf 50' the part-time facxilty , have actually participated 

!l!i)t^:tlie^ courses .at their , colleges . For large 

ipaa^^ figure is 98 percent of the full-time 

;:|^^ field there is little variation in the 

Ip^t^i^centage of full-time faculty participation., although for 
tatt?;ipiit-t^ the e>±ent of participation varies greatly 

^^Sta*. the field ^^^^j^ from 14 percent for other lif 2 sciences 
(to 182' percent for introductory Participation in the 

plafzmiftg of .new curricular programs was^^ported by 63 percent 
of : the full-time faculty and 26 percent of the part-time faculty. 



5.6 ^ Student Needs 



5.6.1 Basic Skills and Other Needs 

Question : [Five basic skills and ten other needs] 
, ' have frequently been identified as needs of 

students in two-year colleges . Identify 
those student needs that are of particular 
concern on this campus: (Rank . . . items 
according to their priority ^ beginning with 
1 as highest. ) 

■ "' ' . . 

' This question is identical to the one asked of adminis- 
trators in the institutional questionnaire. As shown in Figure 
5-3, language skills are given first priority by 40 percent of 



TaJble 5-10. Percent distribution of facuJty participating in 

development of new courses and curricular programs, 
by type of college, educationa. field, and full-/ 
— ^ • ' paart-time status 



Type of college and 
' educational field 


Status 


New courses 


New curricula 


Full- 
time 


Part- 
time 


Full- 
time • 


Partj^ 
time 


Type of college 


• 




• 




*l*«?hnical InstLXtiu^es- 


87 


60 


.59 


44 


Private colleges 


84 


57 


47 - 


37 


Small comprehensive 


83 


33 


59 


0 


. Ifedxum comprehensive 


93 


53 


65 


29 ■ 


- Itarge comprehensive 


98 


46 


68 


19 


Total 

■ ■■ , • ■ 


92 


50 


63 


26 


Educatfional field 










Introductory biology 


93 


82 


31 


0 


Hecilth sciences 


91 


75 


72 


43 


Other life science 


97 


14 


67 


0 


Physical sciences 


^ 87 


40 


46 


8 


Engineering and technology 


91 , 


56 


74 


32 


Mathematics 


91 


24 


44 


8 ■ 


Computed jBciences 


100 


- 27 


68 


0 


Social sciences 


93 


57 


73 


39 


|;:'.:VTt)tai 


92 


50 


63 


26 



i 



r 
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ff^uw ^3. Percent distribution of faculty indicating highest priority student 
lSi|£S^: : type . of need 

i ios 205 M 355 60 

Styd«nt rm^B 



needs, by 




,4;;, ■if: 



^II^SipS^ M«rW-biBic ikilli 

■ '■'■'■>■. ';r.;^.r ,• ,'>.,: ■■ ^ 

■.■■'-';;;.,::;,i',U';":v ' '■ . ' ' 



(40) 

(17) 
(29) 
(3' 
(1 



^friwtik^^ for practical, experience 

€oinM^«fM once a year 

^^flnbvetiB^ and/n laboratory practices 

Sui^^iMntiry leatnihg laterials 

. ■■ ■■ •■ i"v ■' ■ 

Miancio CQurie* 

to library/learning resources 
.ieceii to laboratories 
Nomito faculty 



\ 



(2 
(1 
(8 
(9 
(5 
(7 
(4 
(3 
(3 
(5 



' the faculty, math skills by 17 percent, an<i study skills by 29 
• percent"; Aa noted in Chapter 4.6, the administrators reversed 
the order for the last two. 'Among the other needs, practical 
'ealeperienoe is viewed by faculty members as most important, fol- 
lowed' by counseling for careers, the same order of first prior- 
ities as the administrators ' . 

More detailed infonpation on faculty estimates. of 
student needs, by type of college and by educational field, 
appears in Appendix D. These appendix figures show that a con- 
siderable variation in the first priority rankings exists among 
the various college types and educational fields . For example . 
language skills are of most concern to small comprehensive col- 
leges, but of least concern to technical institutes. Math 
skills are assigned first priority most often by technical insti- 
tutes but least often- by private colleges. Study skills are a 
shared concern among all college types, but most fre<^uently among 
private colleges. Pf the other needs, practical e:4>erience is 
« first priority of technical institutes (34 percent) by a con- 
si^ie^able margin overj^cther types of colleges. Offering courses 
. jBore than once a year seems more important to private colleges 
than to the others. 

Another perspective is gained by comparing the priority 
1 rankings of the' faculty fot each item. Figure 5-4 shows , for all 
^ faculty members combined, the priority ratings 1, 2, and 3 for 
' .-'^ each item. The relative importance of the basic skills as first 
priorities is thus illustrated. When priorities 2 and 3 are 
V^id^edr the cumulative importance of leinguage, math, and study 
; skills is clearly illustrated. 

When these data are viewed by college type and educa- 
ticmal field, differences among important subgroups of faculty 
emerge. Two groups of figxifes in Appendix D show detailed data 




Percent d • wtion of faculty indicating first, second, and third priority student needs, 
1^ type 0. ^ 

W 



imdi 



w 

I 



Percent 




•If:- 



(40, 28, 
(17, 29, 28) 
(2^,'29, 24) 
(J» 4, 5) 
(10, 6, 14) 



MifinqiMAly 

MV.; 

(BRKUCfl 



ly/linning 
ftorin 

ty 





1 



Legend: 






let piiority 




2nd priority 


■ 1 i 


}rd priority 



(2J, 9, 6) 
(17, 17, 7) 
(8, 8, 9) 
(9. 9, 7) 
(5, B, 8) 
(7, 4, J) 
(4, 6, 4) 
(3, 5, 5) 
(3, 2, 3) 
(5. 4, 1) 
(1st, 2nd, 3rd priority) 



by college type and educational field. From these charts, it is 
evident that technical institute facul+^y members consider language, 
math, and study skills as being of nearly equal importance, not as 
first priorities alone, but cumulatively (first, second, and third 
priarlties combined) ; 80 percent or more of these faculty members 
assigned one of the top three priorities to each of these skills. 
None of the other college types ranks math skills as highly. 

■ Variations among the educational fields in first pri- 
orities and the suras of priorities 1, 2, and 3 also are shown in 
the appendix tables. The contrast in outlook between those who 
tea^ engineering and technology and those who teacj:i introductory 
biology in great. The technolog:.sts emphasize math skills and 
practical). experience; the biology teachers focus on language and 
study skills, plus career counseling, more advanced courses, and 
courses scheduled more frequently than once' a year. 



5.6.2 Encouraging Women, Minorities, and the Handicappe'? 

Question: . What does this college do to encourage the 
enrollment of the following student groups 
[women^ minorities, and handicapped] in 
science and technology? ^ 

This question also appears i-n the institutional ques- 
tionnaire. Results for- all full-time faculty, all fields combined, 
are presented in Table 5-11. Detailed tables for full-time 
faculty responses, by college type and educational field, are in 
Appendix Dk 

About: 60 percent of the faculty respondents reported 
active recruitment in their colleges of women and minority groups, 
and 46 percent reported recruitment of the handicapped. The 
majority of the*6e respondents also indicated that faculty members 



? 



Table 5-11. Percent distifibutlon of faculty reporting positive 

measures to encourage enrollment of women, minorities, 
and the Jbandi capped , by type of measure and student 
groups all full-time faculty combined 







Student group 


?^rpe of measure 
















Woinen 


Minorities 


Handicapped 


directed toi ard 




62 


46 


special coi^ses 


42 


39 


27 


FSkC^lliT" sensitive to the 
: needs pt the group 


65 




62 


IriisttttttloiMtl policies and 
ipxocedisres 


50 


55 


54 


Axtxiiiary personnel trained 
^ _;.1bo ■.assist ' ■ . 

— ^ _ 


33 


42 


40 



note: Totals^do noc add to 100 percent because of rounding. 



ERIC 
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axtt senslt:ive to needs of the three groups (62 to 67 percent) and 
that their colleges have institutional policies to encourage their 
•nroXlaient (50 to 54- percent) . However, faculty are less positive 
about special courses and axaxiliary personnel employed to assist 
those groisps. 

' When the data are analyzed by college type and educa- 
tional field (see Acpendi:-: D) , it is found that small comprehensive 
colleges are scanewhat less active than other schools in recruiting 
voamzi, minorities, and the handicapped. Small coroprehersi'* e 
colleges also meOce less effort to develop appropriate institu- 
tional policies and procedures. In contrast with small compre- 
hftnsive schools, the large comprehensive colleges tend to be*^ 
most active in encouraging and assisting these three groups of 
sttxdents. Overall, the area perhaps most in need of attention 
is trained auxiliary personnel; very small percentages of facility 
in both private colleges and small comprehensive schools reported 
adeqtiate' personnel for assisting women, minorities, and the handi- 
capped. 

Queation : Has the college provided for physical 

jzaoeae of handicapped stud'ents to science 
and technology claesea? 

Responses to this question for\)all full-time faculty 
are given xin Table 5-12, and by collefe^type and educational 
field in Appendix D. complete acce^-i6if the handicapped to 
science and technology classes was claimed by 44 percent of the 
fatemlty respondents, with another 52 percent reporting partial 
access* Only 5 percent answered that no access at all is avail- 
able. Most of the 'not at all* responses came from private 
colleges (34 percent) , exactly the same percentage given by 
private college administrators. 
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^ 5~12, Pacuity asso«m«uit of provisions for physical accesa 

of thm h«ndlcapp«d to science and technology classes : 
all full-time faculty combined 



Degree of access 


Percent* 


Completely 


44 


Partially 


52 


Not at all 


c 



♦Total does not add to 100 
percent because of rounding. 



5.7 Adequacy of College Science Education 

Question : Rate [29] inBtitutionaZ chaTacteriatice in 
termB of their udequacy to support the 
, ecien^e course (js ) that you are teaching at 

this campus . 

Faculty xaeiBJ>ers were asked J;o . rate the adequacy of their 
science programs on each of the 19 institutional characteristics 
listed in this question. Respondents used a five-point' scale 
ranging from 'excellent' to 'totally -inadequate , • with the midpoint 
indicating 'adequate.' The average mean ratings for all faculty 
nenbers cop±>±ned are presented in Figure 5-5 . This figure also 
shows the high and low ratings for each item. Additional detailed 
figures showing responses to this question for each institutional 
cfoaracteristic, by college type and educational field, are in- 
cluded in Appendix D. 

The most <*vious pattern of the ratings is that they 
tend to cluster around the midpoint. If a rating of 'adequate' 
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lore 5-5. .Pacwlty assessment of 19 institiutional characteristics: 
If institutional characteristic 



average ratings, 



Totally 
inad8qua!:e 
1 



Ade^te 



Excellent 
' 5 



I ; Goum attuctise 

r tciaaarooaiAecttse facilities 

> |CliM pteparatio) ataas 

•'•<i ' * ■ ■ ■ 

i : Ijctute-dannstiation facilities 

facilities (space) 
^ ; UboiatQcy appsintus md equipMnt 
; ttidget for laboratory equipaent and 

. .-Ubanto?y usa^ 

Imtzuctional tedmiciara (laboratory 
i aideii) - quantity 

I iiMtrucUonal techoicim (laborsftory 
: aiiias) quality 

^lAvaiiability of tektiing aids 

k i>Si» of classes 

t: ' Prior M*ntiop of students 

li Oerical support ' 

IfiUtetry ' " v ■ 

lyitiUbiUty of profissifloal journals 

v'if I ■ * ■ ,. 

' .1 • V . : . . 

' .' ■ » , ■ .. . ' 

1' IlipperMtitt groeth 

iArtiedition id^i transfte institutions' 
:||iciic^oirtnBS^of^c 





Low Mean High 




0 • 0 
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/ 
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(3.1, 3.5, 3.6) 




' (2.9, 3.3, 3.5) 
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(3.0, 3.6, 3.8) 
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(2.9, 3,5, 3-.7) 




(3.3, 3.5, 3.7) 




(2.3, 2.6, 2.9) 




(2.5, 3.1, 3.6) 




(3.2, 3.6, 3.7) 




, .(2.9, 3.3, 3;6) 




(2.7, 3.0, 3.1) 




(3.4, 3.7, 4.0) 
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(2.9, 3.4, 3.7) 
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W^^'^-^P ^^^ -^egraygfed as '-neither praise nor condemnation, then on most 
SSi^',2S'P^^«#Vfaa^:rifo^ 3noSrt':f^culty members, conditions meet minimxim 

"'^^^^ct*ti^^<i. -However, several ch received high , 

Viiaife^^al^ l3»y ^ They are course structure, teaching environ- 

f »gfegv^.cm/leetur e facilities, laboratory usage, and library 
/■ '^^ijtt^:'msxai>e^ least satisfied with prior preparation of 
;.:.«:^^^%i;^ahtity.of 1^ and budget for laboratory 

l^'j^X p ae^-h an4 snpplies . Tljese last three characteristics were 
|.r«6^ siof f iLc^^ low that they can be considered generally in- 

afcieigpdatebl' r pf college type or educational field. 



•. ' v-^ ■ i, A Bipre detailed view of the reactions of faculty from 
^e; sevexiati types of colleges and educational fields is provided 
iu W^^ares 5-6 and 5-7. The most striking featiire of these 
.pro££Xed is the.^reat similarity of high euid low points. General 
agse^Bient exists among faculty in all types of colleges and in 
ali, educational fi to which are the best and which are 

■^kiiet-'^OGre^ characteristics . 

\Amon9 the college types, faculty members in technical 
ij4»titutes and private schools tended to give lower ratings on 
more institutional characteristics tlian did faculty in medium 
and Isiige comprehensive schools. Technical institute and private 
cdS^ege faculty ^i^^ are less satisfied than faculty in the 
-pvt^lic^mprettenslve colleges with their laboratory facilities, 
iadt>pratory apparatus, and clerical help- Small comprehensive 
schopi faculties rated their opportxinities for professional 
gircwrth a^ rather inadequate. On the other hand, both small 
coo^ri^ensive and private college facilities gave the highest 
ratings jf or- teaching environment. 

1^ shown by educational field, the data indicate that 
facility ineinbers teaching in the ccanputer sciences, are the .east 
satisfied with the 19 institutional characteristics of their 



Faculty assessment of 19 institutional characteristics: average 
ratings^ by type of college and institutional characteristic. 

(continued on next page) 



Type of College 



Technical 
institutes 



Private 
colleges 



Small 
comprehensive 



1. 
2. 
3. 
A. 
3. 
^« 
7* 
8. 
9. 
10. 

n. 

t2. 
13. 
14. 
15. 
16. 
17* 
18« 
19i 
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•ii 



.. 7 - ^-^ 
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■> 
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I 



t 
I 



r 



*SKaded area represents the niddle rsnge (2.5-3.5) on the five-point scale. 
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Figure' 5~6 (continued). Faculty assessment of 19 institutional characteristics; 
average ratings y by type of college and institutional characteristic. 



T3rpe of College 



Large 
xsoBprehendive 




Key to institutional characteristics 



1. Course structure 

2. Classroom/lecture facilities 

3. Class preparation areas 

A. Lecture-defflonstration facilities 

3. Laboratory facilities 

6. Laboratory apparatus and ecuipraent 

?• Budget for laboratory equipment and 

supplies 
B» Laboratory usage 

9. Instiuctional technicians (laboratory 
aides) — quantity 

10. Instructional technicians (laboratory 
aides) — quality 

11. Availability of teaching aids (films, 
other media) 

^2m Size of classes 

13. Prior -preparation of students 

14. Clerical support 

15. Library 

16. Availability of professional journals 

17. Opportunities for professional growth 

18. Teaching environment 

19. Articulation-with transfer institutions' 
policies on transfer of credits 
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i^lhiEgure 5-7. Fiaculty Assessment of 19 institutional characteristics: average 
ratings, by educational field and* institutional characteristic. 

(continued on next page) 




^^^PpSi;iPiil7'*essS.<>n9 tetitutional ctoracterlstics: average ratings, by 
pliS|ISS''S: ■ ' edocational fieli mi institutional characteristic. 



UuegUmi field 



HathflMtiei Co^xiter scienm Social sciences 



Key to institutional characteristics 



/ 



1. Course structure 



2. Classroom/lecture facilities 



3. Class preparation areas 



4* lecture^denonstration facilities 



5. laboratory facilities 

6. laboratory apparatus and equipoent 

7. Budget for laboratory equipnent and 
supplies 

8. Laboratory usage 



9. Instructional technicians (liioratory 
aides) - quantity 

10. Instructional technicians (laboratory 
aides) - quality 

11. Availability of teaching aids (films, 
other media) 

12. Size of classes 



13. Prior preparation of students 

14. Clerical support 

15. Library 

16. Availability of professional journals 

17. Opportunities for professional growth 



mm 



/ 



18. leaching environaent 

19. Articulation with transfer institutions' 
policies on transfer of credits 



colleges flSiose In tnathematics and engineering and technology 

faculty in social sciences and 
- lieiftXtii sciences • An interesting split occtirs, however between 
tfee career fields (health sciences, engineering and technology/ 
and coo^u^er sciences) and the more traditional subject areas 
(introductory biology, physical sciences, mathematics, and 
sbcial sciences) on >a nmriber of items. Faculty in the career 
fields are more satisfied with the prior preparation of their 
student than are faculty members^ in che other fields , although 
only by a small margin; none rates this item very high* Faculty 
in the career fields are less satisfied with the adequacy of 
laboratory facilities, size of classes, and provision of clerical 
support* ^^^J^ 

5.8 Priorities for Imp3:%ving Science Education 



Ques't'von : Of the [25] institutionaZ characteristics 

that you indicated • * . as needing improve- 
ment^ select the three which you consider 
as having top priority • . , 

This question provides another way of evaluating the 
1^ college characteristics listed in the preceding question. 

ds a measxire of what the faculty respondents believe to be the 
most: inq^rt ant obstacles to the improvement of the quality of 
education at their institutions. 

- The items that were most frequently rated as either 
f irst or second priority cure shown in Table 5-13 • Theoretically |. 
if faculty members indicated particulsu: dissatisfaction with 
certain institutional characteristics in the preceding question, 
then they should rate those same items high on this question. 



The characteristic most frequently rated by faculty as 
an c^stacle to educational quality is student preparation (32 



Percent distribution of 'faculty assigning first or 
second priority to institutional characteristics in 
need of improvement, by characteristic: all faculty 
ccnbined 



Characrteris-tic 
■ ■ — — ^ • — ■ — — ■ 


Percent of 


IPriLtuc jwreparation of students 


32 


Biidg«t for laboratory equijanent and supplies 


21 




15 


Laboratory aides (guantity) 


15 


^Opportunities for professional growth 


14 


Clerical support 


12 


Z»aboratory apparatus and equipment 


11 


isize of classes 


10 
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p«aliei«Bt:}» Budget, for labora-tory equipment and supplies is next 
hig^kkt i2X percent), followed by laboratory facilities (space) 
and .^Uibdccatoxy ai.des (qxiantity) , with 15 percent each. 

These faculty priority ratings are shown in more detail 
Jby college type and educational field in Appendix D. All types 
^ of colleges agree that the top priority is student preparation, 
btt-t their ordering of other items varies. For private colleges 
the highest priorities are laboratory equipment and size of 
classes; for small con^rehensive schools, they are laboraitory 
f«ciU.tles (space) and budget for laboratory supplies . Both the 
xaedicua and Izurge compr^ensive schools agree that budget for 
laboiratory supplies taXes second place. 

The variation among educational fields is considerably 
greater.. When facility responses are viewed by field, prior prep- 
aration of students is not the most important item. A split 
in responses .occurs between the fields that are more general in 
nature, serving a variety of students (introductoary biology, 
phys\cal' sciences, mathematics, and social sciences) and the 
fflpJ»„oCC3q?a^^ oriented fields. In mathematics and social 

icimocs, for example, over 40 percent of the faculty respondents 
>axe concerned about student preparation. Among the occupational 
;/ fields, th4& greatest ooncexms of faculty in computer science are 
^ . lia>€ira*ory eqiilpiaent and the budget for laboratory supplies. 

^Faculty ioeidbers in the health sciences believe they need better 
/ ' l^ibbratoa^ In engineering and technology, budgets for 

supplies and laboratory aides are considered obstacles to im- 
proving educational quality^ 



6. STUiJENT NEEDS IN TWO-YEAR COLLEGE SCIENCE - 
EDOCATICai: THE STUDENT PERSPECTIVE 



All s-tioden-ts were asked a series of questions on their 
reactions t:o the sciiance courses they were taking. In addition, 
1:^ th^ were majjoring in pne of the science fields, they were 
^*^*It«d to respond to a! set of questions about the science programs 
in libltA they were ^e^ Students' responses to these ques- 

tl^gils are discussed below . 

6-1 Students ' Evalxiation of Science Coiirses 

Que^Btion z Row do you^i^ate th^j quc Cty of instruction 
in this Bcienae ::^cu'rse? 

The rating scale for this question contained five 
points, ranging from 'excellent' to 'very poor' with a midpoint 
indicating 'avierage. * 'Excellent' was ceded as 5, and 'very 
poor* 2W 1, The average ratings are shown in FigTxr>e 6-1 by col- 
lege t^pe and educational field. The average rating given 'by 
all^students is 4.1, or slightly above average. All subgroups 
of students rated the quality of instruction between 4.0 to 4.3. 
On the basis of t:h<:ise responses ^ it may be concluded that stu- 
dents have generally positive feelings about the quality of 
instruction in the science cozirses they are taking. 

^ «. 

Question : How wetl does what is heing taught in this 
aouTse meet your educationat needs? 

A five-point rating scale was used, ranging from 'com- 
pletely* to 'not at all,' with the midpoint indicating 'half way.' 
The scale wais coded as follows : ' completely ' = 5 , and • not at 
all* « 1. The average student rating is 4.1 (see Figure 6-2). 



Figure 6-1. 



St-toden-bs ' eissessment of the quality of instruction 
in their science courses : average ratings , by 
educatiorial field and type of college 
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Sti2dent;s' assessiaent of how well their science 
courses luee't their educational needs : average 
ratings, by educational field and type of college 
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As with the ratings oi- instructional quality discussed above, 
there is. little variation auoong subgroups. By college type the 
range is from 4.0 to 4.2, and by educational field the range is 
f rbra 3.9 for introductory biology to 4.3 for both the health ^ 
sciences and other life sciences. Again, students' needs seesi 
to be met adequately. 

Students* ratings were further analyzed by racial/ 
ethnic group and by sex (see Figure 6-3)-. Results show that 
with thte exception of black women, all other women perceive that 
their educational needs are better met than men perceived them 
to be, Asian males and Hispanic males are the least satisfied 
among the suh>groups. 

Queeti,on : Would you recommend this aa-ience aouvse to 
a friend? 

The 2mswer choices were 'yes,' and ' vincertain . ' Figure 
6-4^ shows the^ proportions of students answering 'yes . ' The average 
for all students was 82 percent. By type of college, the range 
was- 75 percent fpr small comprehensive schools to 84 percent for - 
nedium cco^rehensive schools. ' By educational field, the variation 
wa» wider, with mathematics at 71 percent, physical sciences at 
77 pexcent, and computer sciences *at 87 percent. All of these 
ratings indicate that students are highly satisfied with the 
science courses in which they. are enrolled. 

. . •! ■ * ' 

However, the^-e are differences in the responses to thxs 
ques^tion among minority groups and women and men. According to 
Figure 6-5, Asian, black, and Hispanic women sure more satisfied 
with their courses them are men in the same groups. The reverse 
i-s true for American Indians and Alaskan Natives. The difference 
between white men and women is negligible. Asians are the least 
satisfied* df all groups, with Asian males in particular falling 



Pigiire 6--^. Students* assessment , of how well their science 

courses meet their educational needs : average 
ratings, by racial/ethnic group and sex 
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ligure 6-4. Percent distribution of students who would r roitmend their science courses to friends, 
by edrcational field and type of college 
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Inttpductory bioloqy 
HBilth Kitncts 
Othw life sciences 
Physical sciences 
CngiMering and technology 
Hstheistics 
Coiputer sciences 
Social sciences 




Type * college 



(R 



TOTAL 
Technical inslitutes 
Private colleges 
SkII coipiehefmve 
IMiui cMpn^en8ive 
Urge coiprehensive 



2QS 



I 



BOS 




r 



100S 



(B2) 
(79) 
(B1) 

(7e) 

(84) 
(80) 



;ligttre 6-5, Percent distribution of students who would recommend their science courses to friends, 
by racial/ethnic group and sex 
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way below the mean for all stales' (6 7 percent, compared with 81 
percent for all males) . 



6-,2 Science Majors' Evaluation of Science Programs 

Students who decflared majors in the disciplines included 
in this study were designated science majors ♦ They were asked two 
questions about their science courses similar to those answered by 
all students/ as well as a question on the characteristics of 
their science programs • It should be noted, once again, that some 
students included in the survey cire not science majors, even 
though they are taking science courses. These students are 
excluded in this part of the evaluation . 

Que simian : As a peTSon majoring in one of the science 
^ fields, how much do you believe the science 

program in which you are enrolled /neets your 
educational needs? 

A r;:Mng scale of five points, ranging from 'completely* 
(coded 5) to ^not at all' Ccoded 1), was used. As shown in Figure 
6-6 r the average rating given by all science majors is 4.2. This 
relatively nigh rating indicates that science majors are generally 
well-'Satisf ied with their programs . There is very little vari- 
ation by college type or educational field. The highest rating 
was given by health science majors. Their average rating is 4.4, 
as compared to 4.0 designated by computer science or social 
science majors • 

When analyzed ^y racial/ethnic group and sex, as shown 
in Figure 6-7, the data indicate the similarity of men's and 
women's evaluations of their programs, although women average 
slightly "higher than men. The ratings by racial/ethnic groups 
are not significantly different from each other. 
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Science majors * assessment of how well their 
science programs meet their educational needs : 
average ratings by educational field aind type 
of college 
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Figure 6-7. 



Science majors* assessment of how well their 
science programs meet their educational needs: 
average ratings, by racial/ethnic group and sex 
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Qu09tion : Would you recommend the educational program 
OT major field in which you are enrolled to 
a friend? 

The possiiJle answers were *yes , • 'no,' and 'uncertain.* 
Figure 6-8 shows the average percent of students answering 'yes ' 
(85 percent of all science majors). However, there is consider- 
able variation among subgroups. It was found that 91 percent of 
the science majors in technical institutes ^ould reconmend their 
progfans to friends, while only 71 percent of those in both 
private colleges and small comprehensive schools would do so. 
The range by educational field is from 90 percent for computer 
sciences to 66 percent for introductory biology. The low value 
for introductory^ biology may be explained by the fact that all 
those not answering *yes' answered 'uncertain.' 

Racial/ethnic groups also show s\abs;^antial differences 
in responses to this question. As Figure 6-9 indicates, all 
Ameorican Indian amd Alaskan Native students answering this ques- 
tion gave positive replies. Asians again assigned lower ratings; 
.only 71 percent of the Asian men ,and 81 percent of women answered 
'yes* (the rest were uncertain). Blacks, on the ocher hand, 
reacted highly favorably, with 95 percent of the men and 92 per- 
cent of the women answering 'yes,' 

Question : Below are some important characteristics 

, [lOl of the science program of this college . 
Rate how satisfied you are with 'each char- 
acterieticy using a code cf 1 for totally 
dirssatisfied and 5 for totally^ satisfied . 

Characteristics of science programs rated in this ques- 
tion-include curricultjm structure^ curricul\ain advising^ college 
facilities > course scheduling^ class size^ library^ and audio- 
visual materials. Average ratings of these characteristics are 
presented in Figure 6-10. The l^est rating is for curriculum 



Figure 6-8. Percent distribution ot science majors who would recommend their educational programs 
i: ■ or major fields to friends, by educational field and type of college 
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Science majors* a'ssessnent of characteristics 
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advising, and the highest is for class size. However, the range 
of these averages is not great (3.6 to 4.2) , showing a reasonable 
level of student satisfaction with their sci nee programs. 

Each the 10 program characteristic is examined 
below. Mean ratirgs for these items, by college type and educa- 
tional fields c re given in Volume 2, Appendix D. 

■ ■ ' ■ * 

Science Curriculu m; 

• Curriculim structure ^ There is little difference 
in average ratings among college types and educational fields. 
The average for aJLl science majors is 3.S^ Technical institute 
science aaajcrs gave ratings only slightly higher than those in 
other colleges, introductory biology has an average rating of 
4-2, with the health sciences at 4.0. 

• Curriculijm. advising . Overall, this characteristic 
received the lowest rating from students; the -iverage is 3.6. 
There is little variation by college type. Among the educational 
fields, the rating from mathematics students is low (3.3), and 
the rating froirj introductory biology students high (3.8) . 

College facilities for science : 

• Classrooms . Although the average rating for all 
students is 4.1, tho e taking introductory biology courses rated 
this characteristic very high (4.6), as did students in the other 
life sci^ces (4.4) dnd the physical sciences (4.3). Students 
taking engineering and technology^ courses turned in the lowest 
ratings, with an average of 3.9. 



• Lecture halls . This characteristic recei-^'-ed a 
nean average rating from all students of 4.1. Students in private 



colleges and small comprehensive schools ass.igned this character- 
istic the lowest ratings (3.7), while those in medium comprehen- 
sive schools indicated the most satisfact.'.on (4.3). Lecture 
halls were rated high by students in introductory biology and 
other life sciences, whereas health sciences students were the 
least satisfied. 

Laboratory space . Although the average rating by 
all student is 3.9, students enrolled in private- colleges are 
the least enthusiastic about their laboratory space (3.3J . Once 
again, introductory biology students turn'^d in high ratings 
(4.4), and computer science students indicated the least satis- 
faction (3.3). 

• Laboratory equipment . This characteristic re- 
ceived an average rating of 3.8 from all students. As with 
laboratory space, private college students and students taking 
ccanputer science, courses, assigned their laboratory eq^-Tipment 
the lowest marlcs (3.4 and 3.2, respectively) . 

• Library . The average rating by all students for 
libraries is 3.9. Students in pr.vate colleges and in computer 
sciences are the least satisfied, with each group assigning its 
libretries a rating of 3.5. 

« - Audiovisual materials . An average 3.8 was given 
by all students to this item. However, private coXlc:ge studencs 
assigned it 3.4, and students' enrolled in technical institutes 
gave it. 3.5. Computer science students indicated the least 
satisfaction with a r^'ting of 3.3. 

Science classes : 

• Scheduling of science classes . The average rank 
assigned by all students is 3.8, with students in private colleges 



giving th;a lowest ratings (3.7) and those in small comprehensive 
schools the highest (4.1). Mathematics students are the least, 
satisfied with coiirse scheduling/ rating this characteristic at 
3.6, while introductory biology students are the most satisfied, 
rating it at 4.S. 

« Size of classes in science . This item merited 
the hijhest level of approval, with an average of 4.2. Private 
college students rated class size at 3.6. 




. - 7. SDMMABY, DISCUSSION, AND RECOMMENDATIONS 

-. ■ f 

This study has provided a considerable amount of infor- 
mation sibout the status and needs of science education in two-year 
colleges* Specific results were presented in Chap.. : 3 through 
Chapter 6. This chapter summarizes the major findings and dis- 
cusses their implications. ^ Recommendations based on these findings 
also are presented. 

7*1 Overview of Institutional Needs 

The extent of need for improvement in science education 
varies by type of institution. Throughout this study the data 
have shown that marked differences e»ist among the five types of 
college^. However, in general, medium comvrehensive colleges are 
perceived as more closely meeting the needs of students and 
faculty than other types of schools. Medium comprehensive schools, 
those enrolling between 1,500 and 7,500 students, received the 
most favorable responses of all college typ^s on items measuring 
science education needs. Next most favorably rated are the large 
comprehensive schools. On most variables the raedixam and large 
comprehensive colleges are ranked at the high end of the scale, 
joined on occasion by other- college types. On a few variables, 
large comprehensive schooi.s received the highest ratings. They 
have the highest percentage of faculty with doctorates, even 
though relatively fewer of their faculty members have participated 
in NSF programs. More men than women students attend large com- 
prehensive schools, cuid 44 percent of their students afe part-time. - 
' Most of the Asian and Hispamic students are enrolled in large*" 
cwnprehensive colleges. The median student age is nearly 23 years. 
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Small comprehensive ' colleges definitely differ from the 
two larger types. They offer very lit/ le, compared to other com- 
prehensive schools, in science- relate . career programs. They have 
only sinall proportions of students who attended other colleges 
prior to enrollment in their present crileges. Stiwtents choose 
this type of college for its -convenient location 90 percent of^ 
the time, far more than for any other type. Fifty- five percent 
of the small comprehensive college students are in social science 
covirses, con5>ared to 45 percent for all colleges combined-. These 
stiidents are relatively unhappy with the science facilities and 
laboratory equipment in small comprehensive schools. 

The proportion of part-time faculty in these schools 
is quite small. Almost half of the full-time faculty are between, 
the ages of "30 and 39. More of these faculty than in any other 
type of college have attended NSF programs , but they report less 
recent involvement in self -improvement activities than faculty 
in other schools. Their current need for substantial preparation 
in courses that they are now teaching is- higher than for other 
group? . . 

Administrators acknowledge the past participation of 
small comprehensive college faculty in NSF programs by rating 
faculty as having a low need for teaching improvement. They also 
agree that their faculty i^embers have not recently engaged in 
self-improvement efforts. These administrators are not satisfied 
with their libraries or their audiovisual materials. Their 
greatest need for improvement in educational fields is in computer 
sciences (for computer equipment) , more so than for any other 
college type. They currently have no students majoring in computer 
sciences. Small comprehensive schools rank lower than other 
college types on measures to encourage women, minorities, and the 
handicapped in the sci nces. . 
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Private colleges are --ijv-^eat need of facilities and 
equipment for the basic sciences. I^ey have a greater need than 
other college types for major construction. Their libraries and 
audiovisual resources are rated low. A large proportion of pri-- 
vate colleges does not offer physical facilities to help handi- 
capped students, nor have they done much, to encourage their 
enrollment. 

"Very few. private college students are in the technologies^ 
and none is in computer sciences. Private colleges do enroll a 
greater than average proportion of students in the health sciences, 
introductory biology, and other life sciences. This enrollment 
pattern probably is related to the fact that 72 percent of their 
students axe women* Ninety-two percent of their students attend 
full-^time, and they tend to be a little older than the average. 
The proportion of black students taking science courses 'is by far 
the greatest at private colleges. Students tend to choose private 
colleges because of their reputations. However, private college 
students are less satisfied than other .students with all kinds of 
facilities and are partxcularly critical of laboratory space and 
equipment* They are not happy with libraries ctnd audiovisual 
materials either.. Class size is a cause of dissatisfaction, and 
on this* point, the private college faculty agrees. 

Private college faculty members also agree that 
laboratory facilities and equipment are not satisfactory, and 
they are critical of the lack of clerical help. Thesp faculty 
menibers generally give their colleges low ratings on many items, 
but they are very positive about the teaching environment. An 
unusual aspect of faculty composition at private colleges is the 
large proportion of part-time faculty who are also college adminis- 
tra-^ors • This phenomenon is not evident in other types of col- 
leges. 



Technical institutes show great need for improvement of 
existing pro-ams and for additional programs, mostly in the 
technologies and in physical science. Facilities and equipment 
needs are high, but faculty development is also necessary. A 
large proportion of the faculty is viewed as needing improved 
knowiedge of content and, especially, more work experience. 
Nevertheless, the faculty is given credit for a good deal of 
recent effort at self-improvement. 

Proportionally few faculty members in technical insti- 
tutes have participated in NSF programs; a low percentage holds 
doctorate degrees. One-third of the faculty possesses only 
bachelor degrees, or less. An unusually -igh proportion of the 
faculty is female. Faculty members agree that laboratory facili- 
'ties and equipment are not as good as they should be, and they 
also complain about a lack of clerical help. 

Students ax. technical institutes share faculty and 
administrator perceptions of the need for better facilities and 
equipment. On the average, these make up the yoiangest group of 
students; 82 percent of them attend full-time. They chose 
technical institutes both for convenience of^ location and for 
college reputation. . Over half of these students are men. 
Twenty-one percent plan to seek employment after earning their 
associate degrees, the highest proportion for any type of college. 
Nevertheless, over half 9^ the technical institute students intend 
to obtain bachelor or graduate degrees. They are, of course, more 
concentrated in engineering cind technology and other career pro- 
grctms than students in other colleges. 

• . J 



7.2 Major Findings and Discussion 

# 

As indicated earlier, data were obtained from three 
sources: -college administrators, faculty, and, students taking 
science courses. While each of the three questionnaires focused 
on issues unique to each group, they also elicited information 
on certain common concerns, such as equipment and facilities 
improvement, faculty development, and student needs. Except in 
a few cas^s, such as the appropriate composition of faculty 
(full- versus part-time) and the evaluation of teaching methods, 
perceptions of needs in science education from all three data 
sources appear to be highly consistent. This consistency in 
turn adds credibility to the data provided by the three sources. 
The major findings are suinmarized below: 

# Most science fielde^ particularly computer 

science^ are perceived to be in cri'^-ical need 
of improvement* 



V ' As shown in Chapter 4, there are seven fields that were 

indicated by mare than 20 percent of administrators to be criti- 
cally in need of improvement. In order of importance, these 
fields are computer science, chemistry, mathematics, physics, 
biological sciences, nursing, and electronic technologies. 
Except for the last field, which if offered primarily in technical 
institutes and large comprehensive schools, the need for improve- 
ment in these fields was expressed by all colleges. 

The need for improvement in computer science is experi- 
enced by faculty and students, as their ratings on a set of science 
program characteristics iniaicate. When these ratings are analyzed 

i 

by educational field/ it i^ found that those teaching or studying 
computer science show much greater dissatisfaction with the quality 
of -facilities # equipment, and support services than do faculty and 
students in any other fields 
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It should be noted that engineering, general science, 
and interdisciplinary studies seldom are viewed as being in need 
of improvement. ■ In regard to interdisciplinary studies, it may 
be that administrators are not fully apprised of the status of 
this rather amorphous field, or that it is not very common at 
the two-year college level. As for engineering, it is very diffi- 
cult to separate this field from the many technological fields 
that require engineering courses ^s basic preparation; rhis proved 
to be the case ^en we attempted to select class sections for the 
faculty and student samples, and it also was indicated when the 
administrators were asked to designate their fields. 

• Ovieralls impz'cvements in equipment^ facilities, 
arid faculty development ave indicated most 
ffequentlyy but the priorities vary by educa- 
tional fields and types of colleges. 

/ 

Administrators were asked to specify the types of im- 
prove«.ent needed for each field. Data show that, for all colleges 
and all fields combined, the most critical need is for equipment, 
followed by facilities and faculty development. Course content 
and educational methodologies were mentioned only about one-th^rd 
of the time. However, the emphasis varies by educational field. 
For example, while equipment and facilities are in great need of 
improvemert in engineering and technology, they are less critical 
than faculty development in the social sciences. 

Needs for facilities or equipment analyzed by college 
type appear to correspond with the degree of involvement of 
colleges in engineering and technology. Administrators m techni- 
cal institutes and large comprehensive schools reported relatively 
more demand for these- kinds of improvements than did^ose in 
other typesiof colleges. Of course, the large comprehensive 
schools- (7,500 or more students) have much more extensive physical 
plants and more complex programs than other types of colleges; 



they enroll 42 percent of all students in engineering and tech- 
xjclogy. On the other hand, technical institutes are smaller on 
. the average, but they have a high proportion of very expensive, 
specialized facilities that are subject to wear and obsolescence. 
OSierefore, bcth> of these types of colleges, with their large in- 
vestments in facilities and their strongly expressed need for 
improvements xn facilities and equipment, will require great 
fiscal resources to upgrade their physical plants. It is inter- 
esting to note that the private colleges registered the highest 
need for general purpose laboratory construction and equipr.ent. 

The above findings general Ijj' are confirmcid by faculty 
and students, except that faculty and students in large compre- 
hensive colleges, xinlike the administrators, tend to be slightly 
more satisfied with their equipment and facilities. Reasons for 
this discrepancy are not clear. 

• Needs foT computer' equipment and for better 
libraries are expressed strongly by all respondents. 

Over one-third of all college administrators indicated a 
need for computer equipment or installation. This need is partic- 
ularly pronounced in small comprehensive schools. 

Strong need for better libraries also is expressed by 
all sources. Among types of institutions, private colleges have 
t e greatest need for library improvements. 

4 

• There ie no significant indication of need for 
revising :rourse content or curriculum structure 
for existing science programs in two-year colleges . 

NeitJier administrators nor ^H^uy^y indicated a strong 
desire for -oirrsa restructuring. Students also generally are 
• satisfied with curriculum structure. Based on these findings, it 
seems reasonable to assume that existing cxirriculum meets student 
needs. 
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A substantial proportion of faculty members 
expresses the need for upgradir.^ their knowledge 
of content and teaching methods • 



Thirty--one percent of the faculty respondents stated 
that they were teaching at least one course for which they could 
be prepared more adequately; the variation airong fields ranges 
from 24 percent in mathjematics to 39 percent in computer sciences. 
When asked whether their knowledge of their fields needed general 
upgrading for their teaching assignments, 61 percent of the full- 
time faculty said 'yes,* ranging from 47 percent in social science 
to axi astonishing 81 percent in computer science. 

The National Science Foundation's efforts to keep science 
teachers current in their fields continue at a modest level with 
the Chautauqua conferences directed toward college teachers. 
Faculty in the basic science fields report a substantial degree 
of participation in these programs, which have only been in effect 
for a few years. Faculty needs for additional education in con- 
tent, as expressed in this survey, can be met fairly well by the 
Chautauqua format, although not everyone can take advantage of 
these sessions. However, administrators do net rate this format 
favorably as an option for improving , faculty subject matter knowl- 
edge, preferring instead the siammer and academic year institute 
formats. 

The juagment of administrators that faculty members 
need practical work experience, and that this experience should 
be acquired during the summer when classes are not in sesfjioh, 
should l)e kept in mind. For those colleges that emphasize 
careef programs , sabbatical-styie,. academic year work programs 
would be acceptable in the administrators' view. Industry exchange 
programs also seem to be desirable. 



Faculty members themselves report some degree of partic- 
ipation since 1970 in practic^al work experience in fields rele- 
vant to their teaching areas. The highest propoi'tions are in the 
career fields (health sciences/ engineering and technology, and 
computer sciences) / but the largest is only 38 percent for teachers 
in coxi?)uter science. 

There is also an apparent need, expressed by administra- 
torsr for improvement of faculty teaching methods and attitudes* 
While some administrators indicated preferences for ways to 
encourage these improvements , further study seems advisable 
.before recommendations of specific formats are made. 

The concern for teaching methods as greatest in the 
colleges that offer laost of the technology courses — technical 
institutes and large comprehensive schools. This concern may 
not arise so much from dissatisfaction with the teaching skills 
of the faculty as from a desire to help students overcome educa- 
tional deficiencies. Two-year colleges have publicized their 
non traditional approaches to teaching as part of their "open 
'door" policy of student admissions. Non traditional methods, 
however^ usually require major teacher training efforts. One 
element often associated with noii traditional methods is student 
self-assisted learning, with the help of audiovisual :Tiaterials. 
Both faculty and adminr^strators are moderately dissatisfied with 
the software (i.e., the content or irtessage in the media) avail-- 
ab^e to their students, ani this dissatisfaction may be an indi- 
cai:ion of their concern about teaching methods. More study of 
the need for improved teaching methods is called for. 

• Faaiitty members in geneTai- Zik^. their teaching 
exviTonments^ but they express need for better 
support services • 



In general,^ faculty members rate their teaching environ- 
ments positively. Opportunities for professional growth, however , 
are vieved less favorably # especially by teachers in technical 
institutes and small comprehensive colleges. On the whole, faculty 
xaembers perceive a relative lack of support services (clerical 
assistance, laboratory technici2uiS/ and adequate budgets for 
laboratory supplies). Laboratory apparatus and facilities are 
not regarded as very satisfactory either. However, they do net: 
complain . about class size. 

^ # Full'-time faculty in two-year colleges have ke<zvy 
veachvng loads and spend little time iji other 
profeeeional activites . 

Faculty members report their work week as rather heavy, 
with an average of 31 hours devoted to classroom teaching byfull- 
time faculty (including actual time in the classroom, laboratory, 
and class preparation). With other duties, they claim a 45-hour 
week. The full-time faculty average credit hour load is 11. 
Overload amo\ants to one credit hour the average for the full- 
time faculty. 

Two-year colleges basically ^^re teaching institutions. 
Even the very few hours the faculty devote to "RSD" activities are 
like.ly ^to relate to c\irriculum development oy other teaching- 
related activities rather than to basic or applied research. In 
the estimates of the time they spend in professional act: vities 
outside their college duties, research other than that required 
for advanced degrees does not even appear as a factor. While the 
absence of research activity may not be a measure of abil ty or 
personal preference^ it does indicate the stringent demands of 
the academic environment in two year colleges. 
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• Part-^time faculty carry a substantial teaching load 
in two-year college science education. 

Based on faculty responses, about 30 percent of all 
faculty laembers in two-year colleges are part-time, with wide 
^variation among fields. Part-time faculty members teach about 
16 percent of the^ total credit hours in all fields combined^ " 
ranging from 29 percent in engineering and technology to 5 percent 
in other life sciences. 

Regardless of the overall supply of teachers qualified 
for full-time faculty positions, part-time faculty always will be 
necessary. Extra class section^ are fortaed ad hoc from semester 
to semester as enrollment requir^s^c^ and hiring full-time faculty 
to teach these sections would not be v^ranted. Another reason 
is looney; part-time faculty costs much less than full-time faculty. 
The difficulty of employing qualified persons except on a part-time 
basis also can be a contributing factor. 

Part-time faculty members roughly resemble full-time 
faculty in demographic characteristics, but they are younger on 
the average^ auid more are in graduate school. In the career 
.fieldSr they etre often actual practitioners, spending much or nest 
of their professional time at work in the fields which they teach; 
this* is much less frequently the case in the basic sciences. In 
mathematics, a large percentage of part-time faculty teaches in 
high school ♦ Part-time faculty members also have need for further 
education that differ frcMti those of full-time faculty ' ^ aat 
M^i^Y by field. 

Although there is no agreement on whether the current 
proportion of part-time faculty is appropriate or not/^ part-time 
teachers do play a significant role in science education. Their 
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needs, which are somewhat different from the full-time faculty's, 
should not be ignored if instructional standards are to be main- 
tained, 

• About 80 percent of science faculty members hold 
adTfanced degrees , 

The master's degree is the highest educational level for 
62 percent of the full-time two-year college science faculty, and 
the doctorate for an additional 18 percent. These proportions 
vary widely by educational field. In the career fields (health, 
engineering and tec.hnology, and computer science) the proportions 
of faculty with only bachelors degrees or less are significantly 
higher. At the other extreme, 38 percent of physical sciences 
faculty members hold doctorates. 

The large majority of these graduate degrees are in 
subject macter fields, rather than in education, and generally in 
fields closely related to teaching assignments. Even degrees 
given by colleges of education can be in specific sxabject areas, 
such as'matheraat-cs or science education. On the basis of the 
data gathered in this study, it is not possible to distinquish 
these degrees from the more general education degrees: 3ince 
possession of a doctorate degree is not considered necessary for 
teaching in two-year colleges, the kind of doctorates held by 
faculty members is less of an issue as long ;as their knowledge 
of subject matter for the courses they teach is adequate. From 
analysis of the degrees held by faculty teaching in the basic 
fields of biological sciences, physical sciences, mathematics, 
and social sciences (as opposed to the career fields) it may 
be concluded that faculty possess good subject matter backgroiand 
preparation. 
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• The projected and demand for science 

teaching manpc -da fuvthev examination. 

During the years of rapid expansion of two-ye^r colleges / 
faculty were recruited from several sources* A major source was 
the hi gh^ school teacher population. In the sciences and mathema- 
tics, although not in technology or other career fields, the 
National Science Foiindation contributed to a massive upgr ^ding of 
the quality of high school teaching tnrough its institute programs. 
Very large numbers of exper: enced high school teachers went to 
work in two-year colleges during the 1960s and early 1970s. 

ese mimbers are reflected in the present study., 
EsE>ecially aunong those teaching introductory biology and mathe- 
matics, and to a somewhat lesser extent in the physical sciences, 
a large proportion of faculty reports precollege. teaching experi- 
ence • in these same fields large numbers of faculty report having 
attended NGF programs. For example^ about 50 percent of both full- 
time axiA j>art-time faculty in mathematics attended summer insti- 
tutes* and 5S r-'=^rcent of the full-time mathematics faculty had 
some type of rducational experience- 

A SB\al»er number of former high school teacher^^ entered 
the- social science departments of two-year colleges (?s contrasted, 
for exainpler with histvory departments) , probably because subjects 
such as psychology, sociology, and anthropology frequently were 
not taijght in high schools. About the £.ame number came from hi^jh 
schools into the career fields in two-yec - colleges, with varying 
backgrounds related to the subjects they now teach. :^^SF was not 
a major contributor to the movement of teachers to two-year col- 
leges >^ the career fields, except in the hfealth scienc^^s. 

Now that* two-year college expansion has tapered off, 
and, coincidently, most NSF programs for teachers have been phased 



out, there is no longer a substaniiial demand for staffing from 
the high school teacher population. The NSF role becomes instead 
one of helping to upgrade existing college faculty and not the 
inad^fertent one of qualifying high school teachers to become 
college faculty-. To meet the need for new faculty in two-yea- 
colleges, a nre normal pattern of recruitmenr should be suffi- 
cient for the basic science fields. Four-year col^ ges for the 
most .part are not hiring new faculty, and the pool of qualified 
teachers should be temporarily in balance with demand. 

Recent trends, however, make a word of caution necessary. 
A shortage of teachers of science and mathematics in the high 
schools' is developing, despite falling enrollments. The propor- 
tion of undergraduates interested in the high school teac ing 
profession has dropped close to the vanishing point from the 
high rates of the late 1960s. This decline in interest is likely 
o affect the /ool of potential two-year college science and math 
teachers. . , 

\^ Whereas supply is matter of conjecture, demand also 
raises s'^me questions to whi^.h there are no clear answer-. Will 
twVys^' colleges continue to expand, albeit at a much slower 
rate than over the past twenty years? Their expansion probably 
will have to be at the expense of four-year colleges, which in- 
creasingly are establishing themselves as competitors for the two- 
year college student market. Wi] che changing aractar of the 
student population (more adults, women, and part-time students) 
cause changes in the types of faculty required? One , potential 
issue , that may not arise, at least in r.he 1980s, is the problem 
of faculty retirement. At present the proportion of faculty 
mem]?ers over age 50 is not high enough to drsrupt the job market, 
if the total number of faculty remains steady. 
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The stable teacher supply for the basic sciences may 
not hold for career; fields. Colleges report' a larqe demand for 
careers programs . If there is an expansion of these fields, the 
supply of qualified faculty may not be sufficient to meet the 
de^^naj:id. The very factors that create this demand (i.e. , rhe 
desire for jobs and th^ir availability) establish competition 
between indu;icry suid two-year colleges for qualified personnel. 
Hiis problem requires further exsunination, 

• A eubetantiat proportion of science students in 

two-year colleges lacks adequate language ^ study:, 
and math skills. 

It is generally acknowledged that many students enter 
colleges of all kinds without skills considered necessary for a 
college education. Because of the role 5 two-year colleges, a 
greater concentration of such students is to be expected -in these 
institutions. One question addresr both administrators and 

faculty was concerned with the level of skills among students in 
the sciences and technology. 

Both groups rank language skills as the primary stu- 
dent problem at their colleges, with administrators more frequently 
assigning it first priority. Whereas the second pri:jrity of 
administrators is mach skills, for faculty it is study skills • 

However, variations exist among institutions. At 
technicax institutes faculty rank all three basic skills as having 
approximately equal priority for their students, while adminis- 
trators a.'^sign lesser importance to study skills . A contrasting 
pattern is foiind in private colleges, where faculty rate lariguage 
and study skills about equally and admijiistrators weight language 
far more heavily ;• both agree on a lower priority for math skills. 
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The emphasis on the priority of needs for these basic 
skills also varies according to educational field. There is a 
split betveec the perceptions of faculty in the career fields 
(health, engineering and technology, and computer sciences) and 
those who teach introductory courses in the basic sciences :\s 
core courses for degree programs (intrr ductory biology, physical 
sciences, mathematics, social sciences). Faculty in the career 
fields and, in tbi? instance, in physical sciences place consider- 
ably greater emphasis on math skills than do faculty in the basic 
science fields. For the basic sciences, study skills rank a 
strong second to language, whereas math skills were' rated second 
for career fields. Even mathematics faculty assign greater impor- 
tance to language skills (followed by study skills) than they do 
to math skills. 

• Students in eaU e education generally are 
satisfied with their courses and programs. 

'Perhaps the most significant evaluation rendered by 
students i^» reflected in response to the question, "How well does 
what is being taught in this course meet your educational needs?" 
Over 40 percert said 'completely.' A majority of the students 
indicated that they would recommend their courses to friends. 
If students were science majors, they evinced an even higher 
degree of satisfaction with their major fields. 



Students are rost pleased v ith class size and relatively 
less pleased with curriculum advising than any other items. In 
general, students in th. two larger typ.3 cz comprehensive colleges 
are ir^DSt satisfied; private college student ratings are consistently 
lower. 

respite a tendency for students in career fields tc show 
some dissatisfaction with their classroom and laboratory facilities 
and, to a lesser degree, witl-. their laboratory equipment, these 
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sane s-tudents are the most enthusiastic adDOut their needs being 
net and about recommending their cou'fses to friends. Paradoxically, 
the students roost eager to give /hi.gh recommendations are those in 
coooputer sciences, although they are consistently the least satis- 
fied with many ch racteristics of their programs . They apparently 
were aOble to disregard percep ions of inadequacies in their physical 
surroimdings and sense the value of the educational programs in this 
field. 

• ' ■ ' 

• Science education progvams i wO'^yeav colleges 
provide a substantial number / students with an 
opportunity to change their careers. 

Eight percent of the students taking science courses in 
two-year colleges already have college c agrees # associate or 
higher.. Another 30 pe^rcent previously attended other colleges 
without obtaining degrees* Two-thirds of these students now are 
pursuing major fields different from those they previously fol- 
lowed. This proportion is even higher in the three career fields, 
ranging from 77'' percent in the health sciences to 79 percent in 
conputer sciences. In fact ^22 percent of those in computer 

sciences already have college degrees in other fields. 

- - - - ^ 

This history of earlier college attendance is evidence 
of career switching, in this case to fields holding promise of 
employment. Cne of the avowed functions of the two-year college 
is facilit ticn of career changes for adults, and these findings 
are a sign of suchr activity* 

Previous college attendance is relatively high in tech- 
nical insti tut^es, wi^h £0 "percent of these sturlents changing 
loajors; but it "is ^uite low ac small comprehensive schools and 
private colleges. The career orientation of the technical insti- 
tutes probably accounts in part for this difference, which also 
is reflected in the two larger types of public comprehensive 
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colleges. The shifts from earlier educational patterns apparently 
axe related to the variety of ca -eer offerings in colleges. Thus, 
private colleges and small comprehensive schools attract very few 
students who have had previous college experience since their 
offerings are minimally career oriented, at least in the sciences 
and technologies. 

• 'students enrolled in technical institutes and in 

career-related programs have difficulty continuing 
their education in four-year institutions. 



About the same proportion of stude -s in career programs 
as those in other educational fields intends to obtain baccalaureate 
dnd advanced degrees. Almost half plan to transfer to four-year 
colleges, with or without associate degrees. However, acceptance 
of two-year college credits depends strictly on whether they are 
judged equivalent to credit courses offered by the institutions 
to which students are transferring. Most comprehensive and pri- 
vate colleges have worked out transfer agreements with at least 
some of the. institutions at which their students are accepted. 
Technical institutes are less able to make such arrangements. 

in general, the traditional college curriculum courses 
are transferable, whereas occupational courses are not as accept- 
able. Some courses nay be accepted but not credited toward a 
bachelor degree in a student's major field, as is frequently the 
case with courses in the technologies. Of^en, =our-year colleges 
offer no equivalent courses, even if they are technically oriented 
institutions. Both administrators and -culty in career programs 
are concerned about this problem. Since well over half of the 
students :n career fields intenfi, to seek bachelor or graduate 
degrees, rhe credit transfer problem will continue to pose a 
barrier for many students. Rec .rements for complecing two-year 
college programs can conflict with requirements for four-year col- 
lege degrees, and students are caught in between. Better articu- 
lation obviously „ needs to be developed. 
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• There are ae many women ae men -in two-year '^ollege 
Boienoe education programe^ hut women still con- 
centrate in the social sciences and life sciences, 
while men are in the physical sciences and engi- 
neering and technology . 

About the same proportion of women a.^ of mGn take science 
courses in two-year colleges. However, more women enroll in the 
social sciences and lif-^ sciences. Ken concentrate in the physical 
sciences and engineering and technology; they constitute a sub- 
stantial majority of mathematics and computer sciences students, 
The greatest contrasts are in the career fields, with the health 
sciences enrolling 86 percent women and engineering and technology 
enrolling 82 percent men. 

If more women are to participate in male- -omina ted fields 
such as engineering and technology, hey will have to enroll in 
larger. numbers in the physical sciences emd mathematics — the 
essential prerequisites for entry to technology courses. They 
evidently are not loing so now, for only 38 percent of physical 
science students and 41 percent of mathematics students are female. 
Even v^en they take physical science and math classes, it is largely 

t/ecause of requirements for degree pro^ rams in fields other than 

science. * 

Nevertheless, 51 percent of both men and women who take 
science coiirses consider themselves science majors. If any in- 
crease is- -tp take place in the number of women in the sciences and 
technology, it probably will not be among the full-time students. 
Data shov that proportionally more full-time women students than 
men students are science majors. Part-time women students poten- 
tially could increase the number of women students in the sciences 
and technology. Five-eighths of all women students in two-year 
colleges attend part-time, but only one-sixth of these students 
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aire in science. However r part-time womer. students are d'imographi- 
cally different from fu-l-time students. Iheir median p.ge is 31, 
10 years older than the median age of full-time women students. 
Their needr and backgrounds will have to be ana'^yziid farther to 
determine whether they axe likely recruits for science and tech- 
nology fields. 

• Differencee t'n -cience educat'Con enrollme^^- patterns 
exist among rca ' :l and ethnic groupe^ hv.v --.asons 
foT these differ nces a-^e not otear. 

In two-year colleges eaci. racial and ethnic group has 
a unique- pattern of participation in science education. Although 
American Indians and Alaskan Natives constitute .aly 1 percent of 
the two-year college population, 2.5 percent of the students in 
science courses are from this group. A similar pattern exists 
for Asians and Pacific Islanders, who make up 2.5 percent of the 
total enrollment, but 3.5 percent of the enrollment in science 
courses. Blacks and Hispanics, on the other hand, have nuch lower 
rates of participation in science courses, compared to their 
ons in the total student population. 




Black women concentrate in the health career fields 
but xr\ underrepresented in the physical sciences and technology. 
Black ^QJi are underrepresented in all fields; thgy do not partic- 
ioate in( science and -echnology at levels an\n7here close to their 
•numbers in the total student population. This deficiency, which 
is ^e largest among all minority groups, indicates the inadec acy 
" oi/ti tc measures that have been taken to encourage the antr: of 
black Wen into these fields. 




Asimilar statement can be made for Hispani-s, for both 
men and women. Lfiwen^ though administrators and faculty proclaim 
positive action to enbipurage minority group participation in 
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scienc3 and technology, very large discrepancies between minority 
grou.o representation in the two-year college population as a whole 
and minority enrollment in science courses still exist. However, 
since the ^ ^pose of this study was not to chart trend;: o:. to 
zneasure chan^ over time^ there is no way of estii.iating whether 
rhis situatibn is improving* 

1\ 3 Recommendations 

Based on the study findings, the following actions to 

improve science education in two-yea. r collec ts are recommended: 

I 

1. A program should be developed^ utilizing Federal 
and state resources j to -^^nvide assistance to 
institutions in accordance with their" ovn priorities 
for program^ facility^ and equipment improvement. 

All types of colleges registered need for improvement, 
although the areas of greatest concern vary among the different 
types. For example; data show that technical instiLutes experience 
urgent needs for upgrading of facilities and equipment in their 
technology programs. Because of increasing student enrollment 
in these colleges, their existing physical plants may not be 
adequate to meet tne anticipated demands for new and expanded 
programs. Thus, improvements in facilities and equipment, as 
well as faculty ' development, would seem to be these colleges' 
prx:riary concerns. 

Private; nontechnical colleges have inadequate in- 
structional and laboratory facilities and equipment for the basic 
sciences and for the career fields in which they offer programs. 
Class sizes tend to be large and support services less thar ade- 
quate. If , these schools are to continue to prepare students for 
science-oriented careers, or^ever to of'fer general ec- -ation 



students an adequate understanding of science, they will require 
considerable strengthening. 

Small comprehensive colleges (fewer than 1,500 full- and 
part-time student?) differ significantly in programs and facilities 
from larger comprehensive colleges. Their offerings in the tech- 
nologies are minimal and are practically nonexistent in .nonbusiness- 
oriented computer science. Their needs are to expand computer 
sciences opportunities and to acquire better- facilitie?^ and equip- 
roent. 

Medium and large comprehensive colleges need help 
principally to strengthen their existing c reer programs and to 
implement those they have planned, particularly in the techr.ologies 
and computer sciences. 

> 

2. An expansion of NSF educational deve lopr-.ent pv7- 
grame- V8 needed in order to provide greater 
opportunities for ^acuity members to improve their 
subject matter knowledge and teaching methods and 
to gain -work experience. 

A substantial proportion of faculty members in both 
the basic sciences and career fields believes they will benefit 
from specific" c ntent-oriented courses in their fields. Although 
iTiost faculty members have had opportunities to attend NSF and/or 
non-NSF programs, many expressed the opinion that costs, distance, 
and scheduling impose obstacles to che.r participation in these 
programs. Thus, in addition to some form of financial support, 
it is recorimended that summer and academic year programs in sub- 
ject matter areas be provided c.-.d that these programs be designed 
to ■ ccoraodate students in ho^:^ basic sciences and career fields. 

In addition, faculty exchange programs with industry 
wo'zld be helpful in assisting fa-ulty members to stay abreast 
of current developments in their lielc- . 
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SuioaBer programs are consi'lered preferable, but academic 
year leave for educational development programs is viewed by 
faculty as a realistic alternative\ 



Teaching manpower in science eduration should 
be examined in light of supply and demandj and 
preventive r sasures should be tnken to avoid a 
shortage of qualified faculty. 



Jupply a 



Supply and demand trends for faculty in the basic 
science fields are not clear- Colleges are longer growi*^.g, 
wlflch would indicate a reduced need for recruitment- However, 
teacher shortages in high school mathematics and sciences have 
been noted recently. These shortages may be felt eventually in 
two-year colleges, despite the currently stable student enroll- 
ment, and certa. .uly may have an impact on teacher preparation 
programs • 

In addition/ career programs in science-related fields 
may be faced with a critical shortage of qualified faculty. 
Industry amd. higher education very well may be seeking to recruit 
the same individuals. This potential problem must be faced by 
colleges planning program changes; thus, measures need to be taken 
to ensure an ample supply of qualified faculty, particularly in 
these fields* 

4. Colleges should expand remedial programs to 

impove students^ language^ mathematics^ and study 
skills and should provide improved counseling 
programs for students who are switching careers 
or reentering the labor market. 

Both administrators and faculty believe that a substan- 
tial proportion of students in science courses lacks adequate 
language r math, and study " skills. To help students successfully 
complete their science education both in two-year colleges and 
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later in four-year institutions, remedial courses to strengthen 
their skills in iOxeae areas would be helpful. 

In addition, romy students are switching careers after 
finding their past ones unsatisfactory or after being unable to 
find jobs. Others intend to reenter the labor force after working 
at hone for many years. Both of these groups of students are 
greatly 'in need of career counseling before they commit themselves 
to new courses of study. 

,5. Cons-ideraticn ehould be given to conducting further 
research to e-amine why relatively large proportions 
of women and . .e minority group members enroll 
certain scien t* fields. 

's '" » 

Although more women participate in scierc.- courses than 

do men, th»^.« are enrolled prir^arily in the social sciences and 
particularly in the life and health science fields. On the other 
hand, m-n enroll predominately in technology areas. Thus, it may 
be concluded that encouragement of women in the physical sciences 
and technologies is needed. Factors relating to women's choices 
of fields also should be examined. 

The data show that Asians tend to enroll in the 
physical sciences, mathematics, and the technologically oriented 
career fields. American Indians, especially the men, enroll in 
relatively large numbers in the social sciences. Blacks and 
Hispanics, however, have a disproportionately low enrollment in 
all science fields. Black men are much less involved than black 
women, with only about 17 percent of the black men in two-year 
colleges taking courses in science, as compared to about 25 per- 
cent of the women. These percentages contrast with the 30 percent 
or more of the total student population (full- and part-time) 
who are in science cc-.rses. Hispanic men and women each have a 
science coTirse participation rate of about 15 percent. 
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Whether present practices to encourage the enrollment 
of blacks and Hispanlcs are succeeding cannot be de nexinined from 
the study data because they are not trend data. It is clear that 
additional research needs to be done to detenaine why members of 
these minority groi;ips do not participate rr^jre frequently in sciorice 
education, 

6. The problem of articulation wi^th four-year colleges 
for transfer students in career programs should be 
examined further and resolved. 

Tratnsfer of credits to four-year colleges is frequently 
an obctacle for students in career programs . Yet the majority of 
these students intends to transfer to four-year colleges. Even 
those not seeking to transfeiT immediately plan to obtain baccalau- 
reate degrees at later dates . Particularly in the industrial and 
engineering technologies^ transfer of courses is difficult. Artic- 
ulation with four-year colleges presents l:-ttle difficulty in^ 
the basic science fields, but in the technologies specific courses 
seldom are comparable fror one college to another. There is a gap 
between students* expectations and the reality of college credit 
tratnsfer. Institutional policies are at the root of this diffi- 
culty, and the effort to^ remedy it must come from greater 
stcindardization of courses and from increased cooperc;tiori among 
institutions of higher education. 

We would offer one final recomrr^ndation — the continued 
monitoring of the status of soL^na^ education in two-year colleges. 
Such ongoing examination could be accomplished by the development 
of a sample survey of the two-y^ar college population (including 
administrators, faculty, and students) to be used to measure 
changes against the baseline of data collected during this study. 
NSF then would have immediate access to enough data to make long- 
term policy judgements and short-term program changes, wit^ some 
degree of assurance that those aecisions are in the best interests 
of the two-year college* community. 
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